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( 2. )
P R E F A C E .
I t  i s  t h e  p u r p o r t  of. t h i s  T h e s i s  t o . s t u d y  
t h e  G l r o u b a t o r y  D i s t u r b a n c e s  due  t o  Obs t r u o t  i o u  o f  
t h e  C e n t r a l  A r t e r y  of  t h e  R e t i n a ,  w i t h  sp . ee i a l ;
: r e f e r e n c e  t o  t he .  Et  i 01 ogy  o f  t h i s  a f  f ec  t  l o  n.
. A f t e r  a s h o r t  i n t r o d u o t i o u .  I s  h a l l . d e a l ,  
f i r s t l y ,  i n  d e t a i l ^  w i t h  t h e  v a r i o u s  t h e o c i  a s  : a s  t o  
i t s  c a u s a t i o n ;  s e c o n d l y ,  g i v e  a c o n c i  s e  r e p o r t  o f  
c a s e s  o f  sp^rOalLed Embol i  sm o f  t h e  C e n t r a l  . Ar t e r y  
o f  t h e  R e t i n a ;  t h a t  came u n d e r  my own o b s e r v a t i o n ; - 
and l a s t l y ,  e n t e r : i n t o ' a  c r i t i c a l  c o n s i d e r a t i o n o f  
t h e  : s u b j a c t .
The f o u r  c a s e s ,  d e a l t  w i t h  i n  t h e  s e c o n d  
s e c t i o n ,  wer e  p a t i e n t s  of  t h e  Gl as gow Eye I n f i r m a r y  
d u r i n g  my t e r m , '  a s  House  S u r g e o n ,  t h e r e ;  h e n c e  
t h i s  g i v e s  some i d e a  of  t h e  f r e q u e n c y  o f  t h i s  
a f f e c t i o n ;  as  d u r i n g  t h a t  t i m e  ( two  y e a r s )  27 ,  675 
new ca&as  were  d e a l t  w i t h .
I am i n d e b t e d  t o  t h e  S u r g e o n s  o f  t h e  I n ­
f i r m a r y  f o r  p e r m i s s i o n  t o  u s e  t h e s e  ca se : s ,  and f o r  
f a c i l i t i e s  f o r  p r o l o n g e d  e x a m i n a t i o n  t o  wh i c h  t h e i r  
a d m i s s i o n ,  as  i n - p a t i e n t s ,  c o n t r i b u t e d .  I a l s o  
c o n s i d e r  m y s e l f  f o r t u n a t e  i n  s e e i n g  t h e s e  c a s e s  so
( 3. )
soon  a f t e r  t h e  o n s e t  o f  t h e  o b s t r u c t i o n .
The o t h e r  c a s e s , ,  u s e d  f o r  i l l u s t r a t i o n  and 
c o m p a r i s o n ;  wer e  s e e n  by me e i t h e r  i n  t h e  G l a s gow 
D i s t r i c t  Asyl ums  o f  W o o d i l e e  o r  G a r t l o e h , ,  o r  i n  
t h e  Roya l  o r  W e s t e r n  I n f i r n j a r i s s  of. Gl a s gow.
J .  S t r  a t h e a r n .
W o o d i l e e  As y l um,  ■
B e n z i e .
( 4 . )
I N T R O D D C T I O N .
P r o b a b l y  t h e  f i r s t  r e c o r d e d  c a s e  o f  ob-% 
s t r u c t i o c n  of  t h e  C e n t r a l  A r t e r y  o f  t h e  R e t i n a  was  
t h a t  o f  E. J a e g e r  who,  i n  h i s  work on C a t a r a c t ,  
r e p o r t s  t h e  c a s e  o f  a man,, aged s e v e n t y ^ t w o , .  who 
became b l i n d  o v e r n i g h t .  The p r i n c i p a l  i n t e r e s t ,  
t o  J a e g e r  i n  t h i s  c a s e ,  s eems  to  ha ve  b e e n  t h e  
phenomenon  of  m a n i f e s t  c i r c u l a t i o n  i n  t h e  b l o o d  
v e s s e l s ,  w i t h  i n t e r r u p t i o n s  i n  t h e  b l o o d  s t r e a m ;  
b u t  t h e  c a u s e  o f  t h i s  d o e s  n o t  seem t o  h a v e  b e e n  
u n d e r s t o o d  by him.
Von G r a e f e ,  h o w e v e r ,  i n  1859 ,  p u b l i s h e d  a 
c a s e  o f  s u d d e n  b l i n d n e s s  and made;  f o r  t h e  f i r s t  
t i m e ,  t h e  o p h t h a l m o s c o p i c  d i a g n o s i s  o f  ' ' Embol i sm 
of  t h e  C e n t r a l  A r t e r y  o f  t h e  R e t i n a . " The c a s e  
i s  f a i r l y  t y p i c a l  a l t h o u g h  t h e  o p h t h a l m o s c o p i  c 
e x a m i n a t i o n  was n o t  made u n t i l  e l e v e n  d a y s  a f t e r  
t h e  o n s e t .  He f o u n d  t h e  med i a  c l e a r ,  t h e  ve i n s ;  
s m a l l  b u t  f u l l e r  t o w a r d s  t h e  p e r i p h e r y , ,  t h e  d i s c  
p a l e  and t h e  a r t e r i e s  much r e d u c e d .  The  man was 
a l s o  f o u n d  t o  be s u f f e r i n g  f rom a o r t i c  o b s t r u c t i o n  
and e n d o c a r d i t i s , )  so a n  e x c l u s i v e  d i a g n o s i s  o f  em-
(  5. )
b o l l s m  was made.  On s u b s e q u e n t  e x a m i n a t i o n  he 
n o t e d  an i r r e g u l a r i t y  i n  t h e  f i l l i n g  o f  t h e  
v e i n s ,  t h e  b r e a k i n g  up pf  t h e  b l o o d  cou l mn  i n t o  
c y l i n d e r s , ,  t h e  c e n t r a l  r e g i o n  of. t h e  f u n d u s  c l o u d y  
and a c h e r r y —r e d  s p o t  a t  t h e  ma c u l a .
I n  t h e  n e x t  few y e a r s  we ha ve  r e c a r d s  o f  
s i m i l a r  e a s e s  by S c h n e l l e r ^  B l e s s i g ,  and L i e b r i c h .
Soon,  h o w e v e r ,  o b s e r v e r s  b e g a n  t o  q u e s t i o n  
t h e  a d e q u a c y  o f  t h e  o r i g i n a l  e x p l a n a t i o n  and 
t h e o r i e s  o t h e r  t h a n  e m b o l i s m  o f  t h e  c e n t r a l  a r t e r y  
were  adv.anced.
Magnus b r o u g h t  f o r w a r d  t h e  t h e o r y  o f  
H a e m o r r h a g e  i n t o  t h e  O p t i c  Ne r v e  S h e a t h ; -  S t e f  f a n  
s o u g h t  t o  show t h a t  t h e  e m b o l i s m  was n o t  o f  t h e  
C e n t r a l  A r t e r y  b u t  o f  t h e  O p h t h a l m i c  A r t e r y .  The 
t h e o r y  o f  P r i m a r y  A r t e r i a l  T h r o m b o s i s  f o u n d  many 
s u p p o r t e r s ; -  and l a s t l y ,  some have  s o u g h t  i n  a r ­
t e r i a l  spasm,  and o t h e r s  i n  a r t e r i a l  d e g e n e r a t i o n  
and d i s e a s e ^  a  c a u s e  f o r  t h i s  o b s t r u c t i o n .
( 6. )
S E C T I O N  I.
EMBOLISM.
T h i s  I s ,  a t  o n c e ,  t h e  o l d e s t  and mos t  w i d e l y  
a c c e p t e d  t h e o r y  and i t  mus t  be a d m l t t e d  t h a t  i n  many 
c a s e s  i t  a g r e e s  w i t h  t h e  c l i n i c a l  f a c t s .  F u r t h e r ,  
i n  t h e  c a s e s  o f  Von G r a e f e ,  S c h w i g g e r ,  and S i c h e l ,  
an e mb o l u s  i n  t h e  l a m i n a  c r i b r o s a  was  d e m o n s t r a t e d  
a s , t h e  c a u s e  o f  o b s t r u c t i o n .  A s i m i l a r  c a u s e  was 
f o u n d  i n  t h e  more  r e c e n t  c a s e  o f  P r i e s t l e y  S m i t h ,  
t h e  e x a m i n a t i o n  b e i n g , m a d e . f o u r  mon t hs  a f t e r  t h e  
o c c u r r e n c e .  Gowers  a l s o  r e p o r t s  a c a s e ,  e x a m i n e d  
e i g h t  weeks  a f t e r  t h e  o n s e t ,  whe r e  a l o n g  g r a n u l a r  
e mbo l us  was f o u n d .  Kern  h a s  c o l l e c t e d  f r o m  t h e  
l i t e r a t u r e  16 c a s e s  i n  wh i c h  a p a t h a l o g i c a l  s t u d y  
h a s  b e e n  made and i n  o n l y  t h r e e  i n s t a n c e s  no e mb o l u s  
c o u l d  be  d l s - Gove r e d .  I n  t h e s e  t h r e e  c a nes ,  t h e  
l umen o f  t h e  v e s s e l  was q u i t e  f r e e .  The s u d d e n n e s s  
o f  t h e  on:set>: t h e  a b s e n c e  o f  p r e v i o u s  w a r n i n g ,  t h e  
o p h t h a l m o s c o p i c  p i c t u r e  o f  a r t e r i a l  o b s t r u c t i o n ; , a t  
o n c e  s u g g e s t  e mb o l i s m  and t h e  f i n d i n g  o f  a s o u r c e ,  
s u f f i c i e n t  f o r  t h e  p r o d u c t i o n  o f  an e m b o l u s ,  s eems  
t o  c l i n c h  t h e  d i a g n o s i s .
On more c r i t i c a l  e x a m i n a t i o n  pf  t h e  f a c t s ,  
i s  e mb o l us  an e f f i c i e n t  e x p l a n a t i o n ?  How does;  i t
( 7. ) ,  -
h a p p e n  t h a t  s oon  a f t e r  t h e  t o t a l  b l o c k a g e  o f  t h e  
a r t e r y  we n o t i c e  d i s t i n c t  e v i d e n c e  o f  c i r c u l a t i o n  
a nd ,  1 t  may b e ,  ( e v e n  a m o d e r a t e  d e g r e e )  f u l l n e s s
o f  t h e  v e s s e l s .  To a c c o u n t  f o r  t h i s  I t  i s  a s sum­
ed ( S c h n a b e l  and S a c h s )  t h a t  t h e  e mb o l us  i s  n o t
s u f f i c i e n t  t o  e n t  i r e l y  h i o c k  t h e  v e s s e l  and h e n c e
some b l o o d  may p a s s ,  B 1 s c h n i g f u r t h e r  e l a b o r a t e s  
t h i s  by s u p p o s i n g  t h a t  a t  f i r s t  t h e  i r j r i t a t i o n  o f  
t h e  p a r t i a l - e m b o l u s  c a u s e s  i t  t o  be t i g h t l y  g r i p p e d  
by t h e  v e s s e l  w a l l ,  a nd ,  as  t h e  spasm r e l a x e s ,  a 
c e r t a i n  amount  o f  b l o o d  b e g i n s  t o  p a s s .  Though 
p l a u s i b l e ,  t h i s  t h e o r y  i s  i n  many ways u n t e n a b l e  
and as Haab s t a t e s :  ’’t h e  i d e a  of  p a r t i a l  e m b o l i s m
i s  a v e r y  q u e s t i o n a b l e  c o n d i t i o n  and o n e  t h a t  . i t  
i s  d i f f i c u l t  t o  u n d e r s t a n d ,  ^
On t h e  o t h e r  h a n d ,  i n  many c a s e s ,  an 
: a d e q u a t e  c a u s e  f o r  t h e  o r i g i n  of  t h e  e m b o l u s  c o u l d  
no:t be; f o u n d .  I n  K e r n ’ s work on t h e  s u b j e c t ,  o u t  
o f  a t o t a l  o f  5 4 , 3 0 0  c a s e s  ■ a t  t h e  c l i n i c  a t  Z u r i c h ,  
t h e r e  were  t w e l v e  c a s e s  o f  o b s t r u c t i o n  o f  t h e  
c e n t r a l  a r t e r y  and i n  o n l y  two of  t h e s . e  c a s e s  was 
an u n d o u b t e d  s o u r c e  f o r  t h e  embolus ,  f o u n d :  t h a t  i s ,
i n  83% of  t h e  c a s e s  no p o s i t i v e  s o u r c e  o f  t h e  
e mbo l us  was d e t e c t e d .  F u r t h e r , ,  o u t  o f  83 c a s e s  
o f  o b s t r u c t i o n  o f  t h e  a r t e r y ,  c o l l e c t e d . b y  him 
f r om t h e  l i t e r a t u r e  on t h e  s u b j e c t  wher e  a r e p o r t
( 8. )
Of t h e  g e n e r a l  o o n d i t i o n  was g i v e n ,  he f o u n d  t h a t  
i n  66% of  t h e  c a s e s  no p o s i t i v e  s o u r c e  f o r  t h e  
e m b o l u s  c o u l d  be  d e t e r m i n e d .
A g a i n ,  i s  t h e  e x i s t e n c e  or  t h e  f i n d i n g  o f  
a h e a r t  murmur s u f f i c i e n t  p r o o f  o f  an o r i g i n  f o r  
an e mb o l u s ?  An o b j e c t i o n ,  u r g e d  by Re i ma r  t o  t h e  
t h e o r y  o f  e m b p l u s ,  i s  t h e  h a c k  o f  o p h t h a l m o s c o p i c  
e v i d e n c e  o f  s u c h  an o b s t r u c t i o n .  T h i s  e v i d e n c e ,  
h o w e v e r ,  c a n n o t ;  i n  t h e  n a t u r e  d f  t h i n g s ,  be e x p e c t ­
ed u n l e s s  i t  i s  s i t u a t e d  a t  t h e  d i s c  o r  is: a b r a n c h  
e mb o l i s m :  w i t h  r e g a r d  t o  t h i s  l a t t e r  some a u t h o r s
h a ve  d e s c r i b e d  a w h i t e ,  y e l l o w i s h - w h i t e  o r  g r a y -  
w h i t e  p l u g  i n  a b r a n c h  a r t e r y , ;  wh i ch  was o b s t r u c t e d ,  
and c a l l e d -  i t  an e m b o l u s :  b u t  a s t u d y  of  d e g e n e r a t e
v e s s e l s  ( r e t i n a l )  i n  a r t e r i o - s c l e r o s i s ,  B r i g h t ’ s 
d i s e a s e  e t c . , where l o c a l i s e d  t h i c k e n i n g  o f  t h e  
i n t i m a i  a nd  O t h e r  c o a t s  i s  common,i r a i s e s  a s t r o n g  
s u s p i c i o n  t h a t  t h e i r  d e s c r i p t i o n s  o f  a p p e a r a n c e s  
do n o t  w a r r a n t  t h e  name ’ e m b o l u s , ’ a n d ,  t o  s a y  t h e  
l e a s t  o f  i t ,  t h e i r  e v i d e n c e  i s  i n c o n c l u s i v e . .  Of 
g r e a t e r  i i r p o r t a n e e  i s  t h e  f a c t  t h a t  s e v e r a l  a u t h o r s ,  
as  Reiman and Haab,  m a i n t a i n  t h a t  i n  a l l  t h e  p a t h o ­
l o g i c a l  s t u d i e s  o f  c a s e s  r e c o r d e d , ?  " i n  n o t  a s i n g l e  
i n s t a n c e ,  n o t  e ve n  i n  wh i c h  i t  was v e r y  l i k e l y  t o  
be an e m b o l u s ;  has  t h e  p r o o f  o f  e m b o l i c  n a t u r e  b e e n
(  9. )
a t  a l l  c o a v i a c l n g .  " (Haab) . .
When we r e f l e c t ,  a l s o ,  t h a t  t h e  s h o r t e s t  
I n t e r v a l  b e t w e e n  t h e  p e r i o d  of  o b s t r u c t i o n  and t h e  
t i c i e  o f  e n u c l t e a t  i o n  was s i x  we e ks ,  and t a k e  i n t o  
a c c o u n t  t h e  g r e a t  c h a n g e s  t h a t  may t i & e  p l a c e  
w i t h i n  t h e  v e s s e l s  i n  t h i s  t i m e ,  e s p e c i a l l y  as 
e n u c l e a t i o n  was. d o n e ;  and can  o n l y  be  j u s t i f i a b l y  
done> f o r  some i n t e r c u r r e n t  a f f e c t i o n ,  s u c h  as  
g l a u c o m a }  we mus t  a d m i t  t h a t  i t  i s  no s i m p l e  
m a t t e r  to  s t a t e  d e c i s i v e l y  t h e  n a t u r e  o f  t h e  ob­
s t r u c t i o n ,  E x p e r i m e n t a l  work on t h i s  s u b j e c t  i s  
o f  l i t t l e  v a l u e  for,-, no one  s e e k s  t o  de ny  t h e  
p o s s i b i l i t y  o f  e m b o l i s m  o r  t h a t  i t  c o u l d  n o t  g i v e  
a v e r y  s i m i l a r  t r a i n  o f  o p h t h a l m o s c o p i c  a p p e a r ­
a n c e s .
Hence.  Embol i sm o f  t h e  C e n t r a l  A r t e r y  o f  
t h e  R e t i n a  i s ;  i n  many cases , ?  a p r o b a b l e  d i a g n o s i s  
bu t , ,  a s  a h y p o t h e s i s ;  i t  i s  f r e q u e n t l y  so i n ­
a d e q u a t e  and un—n e e d e d  t h a t  we a f e  bound t o  con­
s i d e r  t h e  p o s s i b i l i t y  o f  o t h e r  c a u s e s  f o r  t h i s  
Ob  s t r u c t  i o n .
( 10. )
EMBOLISM OF THE OPHTHALMIC ARTERY-.
The t h e o r y  t h a t  o b s t r u c t i o n  o f  t h e  
r e t i n a l  a r t e r i e s  was d e p e n d e n t ,  a t  l e a s t ,  in. some 
c a s e s  on egibo i Ls.m o f  t h e  o p h t h a l m i c  a r t e r y  was 
b r o u g h t  f o r w a r d  by S t e f  f a n  i n  1836.
T h e r e  h a s  b e e n  no a n a t o m i c a l  e v i d e n c e  
e ve n  t o  s u g g e s t  t h i s  and i n  n o t  one  of  t h e  s i x t e e n  
c a s e s ,  w h e r e ,  as  p r e v i o u s l y  m e n t i o n e d , :  p a t h o l o g i c a l  
e x a m i n a t i o n  was made ,  was t h i s  a r t e r y  o c c l u d e d .  
I n d e e d ;  when we c o n s i d e r  t h e  g r e a t  a n a s t o m o t i c  
c o m m u n i c a t i o n s  of  t h e  o p h t h a l m i c  a r t e r i e s  w i t h  t h e  
b r a n c h e s  o f  t h e  e x t e r n a l  c a r o t i d ;  e v e n  t e m p o r a r y  
c e s s a t i o n  of  t h e  r e t i n a l  c i r c u l a t i o n ,  due  t p  em^ 
h o l i s m  o f  t h e  o p h t h a l m i c  a r t e r y , :  s eems  i m p r o b a b l e .  
T h i s  h y p o t h e s i s  $s t h e n  of  m e r e l y  h i s t o r i c a l .  
I n t e r e s t .
haemorrhage’ i n t o  t he  o p t i c  NERVE SHEATH.
I n  1878,  Magnus p u b l i s h e d  a c a s e  o f  
s u d d e n  b l i n d n e s s  w i t h  s u b s e q u e n t  r e s t o r a t i o n  o f  
p a r t i a l  v i s i o n  in  t h e  n a s a l  h a l f  of  t h e  r e t i n a . - 
To e x p l a i n  t h i s  c a s e  he b r o u g h t  f o r w a r d  t h e  t h e o r y  
t h a t  h a e m o r r h a g e  had o c c u r r e d  i n t o  t h e  o p t i c
(  11. )
n e r v e  s h e a t h :  t h e  p r e s s u r e  o f  t h i s  a b o l i s h e d
t h e  power  o f  n e r v e  c o n d u c t i o n  and;  t o  a c e r t a i n  
e x t e n t ,  o b l i t e r a t e d  t h e  a r t e r y :  l a t e r ,  a b s o i r p t i o n
t o o k  b l a c e  and t h o s e  p a r t s  p f  t h e  n e r v e ,  l e a s t  
i n j u r e d ;  r e g a i n e d  t h e i r  f u n c t i o n  t o  some e x t e n t .  
T h i s  t h e o r y ;  l i k e  S t e f f a n ’ s ,  has  no a n a t o m i c a l  
e v i d e n c e  t o  s u p p o r t  i t .
To be s u r e , ,  h a e m o r r h a g e  i n t o  t h e  s h e a t h  
h a s  b e e n  n o t e d  t o  h a v e  o c c u r r e d ,  e . g . ,  i n  r u p t u r e  
o f  an a n e u r y s m  o f  t h e  m i d d l e  c e r e b r a l  a r t e r y  
( M a c K e n z i e ) ,  i n  r u p t u r e  o f  a n  i n t r a - c e r e b r a l  e x t r a ­
v a s a t i o n  i n t o  t h e  m e n i n g e s  ( M i c h e l ) ,  and i n  Ha e -  
m o r r h a g i c  P a c h y m e n i n g i t i s  (Manz) ,  But  i n  t h e s e  
c a s e s  I can  f i n d  no r e c o r d  o f  an o p h t h a l m o s c o p i c  
e x a m i n a t i o n  h a v i n g  b e e n  made or  h i s t o r y  s u g g e s t i n g  
v i s u a l  d i s t u r b a n c e .
T h i s  l e s i o n  has  been a s sumed  t o  be 
p r e s e n t  a f t e r  i n j u r i e s ,  s u c h  as b l ows  on t h e  h e a d  
or- f a l l s .  For  i n s t a n c e ,  c a s e s  ha ve  b e e n  d e s c r i b e d  
whe r e  b l i n d n e s s  came on a da y  or  two a f t e r  a f a l l  
and. t h e n  g r a d u a l  r e t u r n  of  v i s i o n  t o o k  p l a c e ,  t h i s  
b e i n g  a c c o u n t e d  f o r  by h a e m o r r h a g e  i n t o  t h e  o p t i c  
n e r v e  s h e a t h ,  W h e r e a s ;  i n  t hOs e  c a s e s  wh i c h  l e a d  
t o  o p t i c  n e r v e  a t r o p h y ;  damage t d  t h e  n e r v e  by 
f r a c t u r e  of  t h e  o r b i t a l  b o n e s  was more p r o b a b l e .
( l 2 . .  )
F u r t h e r ,  some c a s e s  o f  s udde n  b l i n d n e s s ,  i n  g i r l c s ,  
s u f f e r i n g  f rotn a m e n o r r h o e a }  h a ve  b e e n  d e s c r i b e d  i n  
wh i c h  t h i s  d i a g n o s i s  seemed t o  be a  v e r y  l i k e l y  
one .  Knapp d e s c r i b e s  a c a s e  p f  b l i n d n e s s  t h a t  
came a n  d u r i n g  t h e  p r o g r e s s  o f  w h o o p i ng  c o u g h ,  
whe r e  he f o u n d  t h e  d i s c  wh i t e , i  t h e  r e t i n a l  a r t e r i e s ,  
i n v i s i b l e  i n  one.  e y e ;  and mere  s t r e a k s  i n  t h e  o t h e r .  
He s u g g e s t s ,  as  one  e x p l a n a t i o n ,  h a e m o r r h a g e  i n t o  
t h e  o p t i c  n e r v e  s h e a t h .  L a n d e s b e r g  d e s c r i b e s  a 
somewhat  s i m i l a r  c a s e  o f  p a r t i a l  e m b o l i s m  p r o b a b l y  
due t o  t h i s  c a u s e .  From t h e  f o r e g o i n g  i t  w i l l  
be s e e n  t h a t  t h i s  d i a g n o s i s  c a n  o n l y  a p p l y  t o  a 
l i m i t e d  number  o f  c a s e s ;  b u t  i t  s h o u l d  be c o n s i d e r ­
ed where  we h a v e  a h i s t o r y  o f  I n j u r y ,  o f  a m e n o r r -  
h o e a ;  o f  v i c a r i o u s  m e n s t r u a t i o n ,  o f  e p i s t a x i s  o r  
o t h e r  f o r m  o f  h a e m o r r h a g e .
C l i n i c a l l y /  i n  a d d i t i o n  t o  t h e  o t h e r ,  
and o r d i n a r y ;  sympt oms  o f  o b s t r u c t i o n ,  s l i g h t  im­
p e r f e c t i o n  i n  t h e  e x e c u t i o n  o f  l a t e r a l  movement s  
o,f t h e  e y e b a l l ,  w i t h  some d e g r e e  o f  p a i n ;  wau l d  
t o  my mind;  be s u g g e s t i v e .
(  I S . )
ARTERIAL. DEGENERATION AND DISEASE AS. A CAUSE OF 
OBSTRUCTION.
Greca,;t a d v a n c e s  h a v e  b e e n  made i n  r e c e n t  
y e a r s  w i t h  r e g a r d  t o  o u r  k n o wl e d g e  o f  a r t e r i a l  
d i s e a s e ,  e s p e c i a l l y  i n  r e l a t i o n  t o  t h e  s m a l l e r  
c e r e b r a l  a r t e r i e s .  U n f o r t u n a t e l y ,  a s i m i l a r  
e x h a u s t i v e }  and s y s t e m a t i c }  r e s e a r c h  ( c l i n i c a l  
and p a t h o l o g i c a l )  h a s  y e t  t o  be c a r r i e d  o u t  w i t h  
r e g a r d  t o  t h e  Oicular  v e s s e l s .  T r u e ,  much good 
wor k  h a s  b e e n  done  by Thoma, R a e h l ma n n ,  Hi r  s c hbe r l g ,  
Re i ma r ,  and o t h e r s  b u t  t h e r e  e x i s t  many g a p s  i n  
o u r  k n o wl e d g e  and we ha ve  f r e q u e n t l y  t o  as sume  
a n a l o g o u s  c o n d i t i o a s  .which may, o r  may n o t ,  be 
f u l l y  w a r r a n t e d .  I n  B r i g h t ’ s d i s e a s e ,  more 
e s p e c i i d l y  i n  t h e  c h r o n i c  g r a n u l a r  k i d n e y , ;  t h e r e  
i s  u n d o u b t e d  c l i n i c a l  and p a t h o l o g i c a l  e v i d e n c e  
o f  a r t e r i a l  r e t i n a l  c h a n g e .  M i c r o s c o p - i c a l l y ,  
B r a i l e y  and Edmunds h a ve  d e s c r i b e d  t h i s  ” as. oognnon- 
l y  a  d e v e l o p m e n t  o f  h y a l i n e  t i s s u e ,  c a u s i n g  u n i ­
f o r m t h i c k e n i n g  o f  t h e  v e s s e l  w a l l . - ,  t h e  c h a n g e  
a p p a r e n t l y  o c c u p y i n g  t h e  m i d d l e  c o a t ;  b u t  some­
t i m e s  s a i d  t o  s t a r t  i n  t h e  i n t i m a ,  " T h i s  t h i c k ­
e n i n g  n e c e s s a r i l y  d i m i n i s h e s  t h e  c a l i b r e  o f  t h e  
v e s s e l  a n d /  i f  g r e a t ,  may l e a d  t o  i t s  o c c l u s i o n .
( 1 -^ )
T h e r e  i s  an e x a mp l e  o f  t h i s  f rom a s e c t  1 on by 
B u z z a r d  i n  G o w e r ' s  Medlea l .  O p h t h a l m o s c o p y .  R e i m a r ,  
a l s o ,  g i v e s  h i s t o l o g i c a l  d e m o n s t r a t i o n  o f  t h i s  f r om 
a e a s e  o f  s u d d e n  b i i n d n e s s  where ,  i n  a d d i t i o n  t o  a 
g e n e r a l  n a r r o w i n g  of  t h e  c a l i b r e  o f  t h e  o c u l a r  
a r t e r i e s ,  t h r o u g h  e n d a r t e r i t i s ^  was s e e n  a t  sôme 
p l a c e s  a c o m p l e t e  o b l i t e r a t i o n  of  t h e  l umen by. a 
l o c a l i s e d  i n t i m a i  s w e l l i n g .  The k i d n e y s  showed 
c h r o n i c  i n t e r s t i t i a l  n e p h r i t i s .
I n  s e n i l e  a n g i o - s e l e r o s i s  s omewhat  s i m i ­
l a r  a p p e a r a n c e s ,  and r e s u l t s ,  have  b e e n  n o t e d :  b u t
i n s t a n c e s  o f  t h e  p u r e l y  s e n i l e  t y p e  a r e  b e c o m i n g  
r a r e r  a s  o u r  k n o w l e d g e  i n c r e a s e s  c o n c e r n i n g  t h e  
a l b u m i n u r i c ;  and t h e  s y p h i l i t i c ,  v a r i e t i e s .  Gyphv 
i l l s  may p r o d u c e  c h a n g e s  t h a t  a r e  v e r y  s i m i l a r ,  t o  
t h o s e  s e e n  i n  s e n i l e  and a l b u m i n u r i c  s c l e r o s i s .
The s y p h i l i t i c  v a r i e t y ;  wh i c h  m a n i f e s t s  I t s e l f  a s  
an e n d a r t e r i t i s , -  o r  e v e n  p e r i a r t e r i t i s ,  may a r i s e  
; i n  t h e  e a r l y  s t a g e  o f  t h e  s e c o n d a r y  p e r i o d  o r  a t  
any  s u b s e q u e n t  t i m e .  The s m a l l e r  a r t e r i e s  of  
t h e  b r a i n  I n  mar ke d  s y p h i l i t i c  a r t e r i t i s  may h a v e  
t h e i r  w a l l s  g r e a t l y  t h i c k e n e d  l e a d i n g  e v e n  t o  
o c c l u s i o n ,  ( O b l i t e r a t I v e  a r t e r i t i s ) .  The v e s s e l s  
a r e  f r e q u e n t l y  t h e  s e a t  o f  t h r o m b o s i s . .
T h e r e  i s  a l s o  a g r oup  o f  c a s e s  w h e r e .
( 15.)
f o r  some unknown c a u s e  a nd  a p p a r e n t l y  u n a s s o c l a t a d  
w i t h  any p a r t i c u l a r  d i a t h e s i s  o r  d i s e a s e , ,  p r o l i f ­
e r a t i o n  o f  t h e  i n t i m a  o c c u r s .  P h y s i o l o g i c a l l y ,  
we s e e  t h i s  p r o c e s s  i n  t h e  o b l i t e r a t i o n  o f  t h e  
u n b i l i c a l  v e s s e l s  and t h e  d u c t u s  B o t a l l i :  and
Thoma m a i n t a i n s  t h a t  t h i s  p r o c e s s  a l w a y s  O c c u r s  
whe r e  t h e r e  i s  a d i s p r o p o r t i o n  be tP/een t h e  l umen 
o f  a v e s s e l  and t h e  amount  of  b l o o d  p a s s i n g  
t h r o u g h  i t .
The p a t h o l o g i c a l  v a r i e t y  h a s  b e e n  d e ­
s c r i b e d  u n d e r  v a r i o u s  names  ( e n d a r t e r i t i s  o b l i t e r ­
a n s ,  e n d a r t e r i t i s  p r o l i f e r a n s  e t c . ) ;  i t  i s  s a i d  
t o  o c c u r  i n  a d u l t s  b e t w e e n  t h e  a ge s  o f  30 and 60 
a nd  t o  be more f r e q u e n t  i n  men t h a n  i n  women.
Of c o u r  s e ;  i t  may be ,  as  R e i ma r  s u g g e s t s , m e r e l y  
one  o f  t h e  m a n i f e s t a t i o n s  of  a g e n e r a l  a r t e r i o ­
s c l e r o s i s  h a v i n g  a s e l e c t i v e  a c t i o n  on t h e  s m a l l e r  
a r t e r i e s .  The r e t i n a l  a r t e r i e s >  f r o m  t h e i r  
p o s i t i o n  and t h e  f r e q u e n t  movement s  t o  wh i c h  t h e y  
a r e  s u b j e c t e d ;  a r e  p e c u l l a r l y l i  a b l e  t o  a r t e r i a l  
d d s c a s e .
We may t a k e  i t  f o r  g r a n t e d  t h a t  a p r o ­
l i f e r a t i n g  p r o c e s s  may;  and i n  c e r t a i n  c o n d i t i o n s  
d o e s ,  a t t a c k  t h e  r e t i n a l  a r t e r i e s :  and  we may
s u r m i s e  t h a t  t h i s  l o c a l  i n t i m a i  s w e l l i n g  may o f
( 16. )
i t s e l f  s o  r e d u c e  t h e  c a l i b r e  of  a v e s s e l  t h a t  any 
d i m i n u t i o n  o f  b l o o d  p r e s s u r e : ,  howe ve r  a r i s i n g , ,  may 
p e r m i t  o f  t h e  a p p r o x i m a t i o n  o f  t h e  v e s s e l  w a l l s  
and a s t o p p a g e  i n  t h e  c u r r e n t :  i f  o f  s h o r t
d u r a t i o n }  c a u s i n g  o n l y  a t r a n s i e n t  o b s c u r a t i o n ; . -  
b u t  i f  more s u s t a i n e d ;  a p e r m a n e n t  b l i n d n e s s :  t h e
f u n c t i o n i n g  o f  t h e  r e t i n a l  c e l l s ,  w i t h i n  c e r t a i n  
l i m i t s ,  b e i n g  more d e p e n d e n t  on t h e  c o n t i n u i t y  
t h a n  on t h e  q u a n t i t y  o f  t h e  b l o o d  f l o w .
PRIMARY THROMBOSIS.
To e x p l a i n  t h e  c a s e s  where,  we h a v e  p r e ­
m o n i t o r y  symptoms  many a u t h o r i t i e s  h a v e  a t t r i b u t e d  
t h e  o b s t r u c t i o n  t o  P r i m a r y  A r t e r i a l  T h r o m b o s i s .
Such c a s e s  a r e  t h o s e ,  to q u o t e  P r i e s t l y  S m i t h ,  
where  we ha ve  a h i s t o r y  of  p r e v i o u s  a t t a c k s  o f  
t r a n s i e n t  b l i n d n e s s  i n  t h e  b l i n d  e y e :  a s i m u l ­
t a n e o u s  a t t a c k  o f  b l i n d n e s s  i n  t h e  f e l l o w  e y e :  
p r e v i o u s ;  o r  s u b s e q u e n t ;  a t t a c k s  o f  t r a n s i e n t  
b l i n d n e s s  i n  t h e  f  e l  low e y e ;  e s p e d  a l l y  i f  t h e  
c o n d i t i o n s  o f  o n s e t  were  t h e  same} i n  t h e  p e r m a n e n t ,  
a s , i n  t h e  t r a n s i e n t  a t t a c k :  and l a s t l y ,  s i g n s ,  o f
d i s t u r b a n c e  o f  t h e  c e r e b r a l  c i r c u l a t i o n  a t  t h e  
o n s e t  o f  b l i n d n e s s ,  e . g . ,  g i d d i n e s s ,  f a i n t n e s s .
( 17. )
h e a d a c h e . ;  T h i s  i s  t h e  t e a c h i n g  o f  mos t  o f  o u r  
s t a n d a r d  t e x t - b o o f c s  on o p h t h a l m o l o g y .
We m u s t ;  t h e n ,  d i s c u s s  f i r s t l y  t h e  c o n ­
d i t i o n s  i n  w h i c h  a r t e r i a l  t h r o m b i  a r e  f o r m e d .  so 
f a r  as  o u r  p r e s e n t  k n o w l e d g e  goe s , ,  t h r e e  c l a s s e s  
o f  c a u s e s  a r e  a s s i g n e d  f o r  t h r o m b o s i s
( 1 )  A l t e r a t i o n s  i n  t h e  b l o o d .
(2)  S l o w i n g  and o t h e r  i r r e g u l a r i t i e s  o f
t h e  c u r r e n t .
(-3) C o n t a c t  o f  t h e  b l o o d  w i t h  a b n o r m a l  
s u r f a c e s . .
A l t e r a t i o n  o f  t h e  b l o o d  i s  by I t s e l f  a 
p o s s i b l e  c a u s e  of  t h r o m b o s i s ,  a d m i t t e d l y  r a r e .
I t  i s ;  i n  a d d i t i o n ;  o n l y  r e a s o n a b l e  t o  e x p e c t  t ^ a t  
t h i s  t h r o m b o t i c  d l s p o s i  t i o n  would be g e n e r a l  and 
h e n c e  t a k e  p l a c e  p . r i m a r i l y  i n  t h e  v e i n s  and* 
f u r t h e r ,  i t  woul d  l e a d  t o  s uc h  v a s c u l a r  d i s t u r b ­
a n c e  t h a t  t h e  q u e s t i o n  of  i t s  p r e s e n c e  i n  t h e
c e n t r a l  a r t e r y  of  t h e  r e t i n a  be q u i t e  o v e r s h a d o w e d  
by 11 s m a l i g n  e f f e c t s  e i  s e where .
(2 )  S l o w i n g  p r  I r r e g u l a r i t y  In  t h e  Bl ood  
C u r r e n t . -  Mere s l o w i n g  o f  t h e  c i r c u l a t i o n  d o e s  
n o t  s u f f i c e  t o  form t h r o m b i *  f o r ,  a s  h a s  been  
d e m o n s t r a t e d , ,  e v e n  a s t a t i o n a r y  co l umn o f  b l o o d  
i n  an a r t e r y  o r  v e i n  may r e m a i n  f l u i d  f o r  weeks .
( l e ^  )
S i m i l a r l y ,  t h e  o b j e c t i o n  n o t e d  a b o v e  a l s o  a p p l i e s  
h e r e , ;  t h a t  a s l o w i n g  o f  t h e  c u r r e n t ,  d e p e n d a n t  
on a g e n e r a l  c a u s e *  wou l d  more  l i k e l y ,  i n  t h e  
f i r s t  p . l a c e ,  a f f e c t  t h e  b l o o d  i n  t h e  v e i n s ; -  and 
i f  a l o c a l  one  t h e n  t h e  c e n t r a l  v e i n  and n o t  t h e  
c e n t r a l  a r t e r y  would  be f i r s t  a f f e c t e d ; -  and as  
t h e  a c t u a l i t y  o f  a p r i m a r y  t h r o m b o s i s  o f  t h e  
c e n t r a l  v e i n  i s  v e r y  d o u b t f u l  much more t h a n  Is; 
t h e  o c c u r r e n c e  o f  a p r i m a r y  t h r o m b o s i s  of  t h e  
c e n t r a l  a r t e r y ,
(3)  C o n t a c t  of  t h e  Blood w i t h  Abnormal  
S u r f a c e s , -  The i n t e g r i t y  of  t h e  e n d o t h e l i u m  i s  
r e c o g n i s e d  as  o f  t h e  g r e a t e s t  i m p o r t a n c e  i n  ma i n ­
t a i n i n g  t h e  f l u i d  s t a t e  o f  t h e  b l o o d .  P r o b a b l y  
t h e  commones t  f a c t o r  I n  i m p a i r m e n t  o f  t h e  a r t e r i a l  
w a l l  i s  t h e  p r e s e n c e  o f  a t h e r o m a ,  e s p e c i a l l y  i n  
i t s  l a t e r  s t a g e s  a nd ,  u n q u e s t i o n a b l y ,  i s  a f r e q u e n t  
c a u s e  i n  i n d u c i n g  c o 3 . g u l a t i o n .  On t h e  o t h e r  h a n d ,  
a r t e r i o —s c l e r o s i s ; , ,  when u n a c c o m p a n i e d  by a t h e r o ­
m a t o u s  o r  c a l c a r e o u s  c h a n g e s }  i s  a v e r y  uncommon 
c a u s e  o f  t h r o m b o s i s ; -  and when i t  d o e s  o c c u r ;  i s  
p r o b a b l y  more d i r e c t l y  t h e  r e s u l t  o f  c i r c u m s t a n c e s ,  
s u c h  as  e x c e s s i v e  n a r r o w i n g  of  t h e  c a l i b r e  o f  t h e  
v e s s e l  l e a d i n g  t o  d i m i n u t i o n  i n  t h e  v e l o c i t y  of  
t h e  b l o o d  s t r e a m  e t c .  However ;  as y e t ;  we h a v e
(,-19. )
- p o e v i d e n c e  o f  , t h e  e x i  s t a n c e  o f  a t h e r o m a t o u s  
, ( xhanges . , i n ,  a r t e r i e s  o f  s u c h  s m a l l  s i z e  a s  t h e  
c e n t r a l  a r t e r y  o f  t h e  r e t i n a ; -  and a n a r r o w i n g  , 
by a r t e r i o - s c l e r o s i s  e t c . ,  o f  s u c h  mar ke d  d e g r e e  
as  t o  d i m i n i s h  t h e  b l o o d  v e l o c i t y  and c a u s e  t h r o m ­
b o s i s }  m i g h t  o f  i t s e l f  i n d u c e  s t o p p a g e  o f  t h e  
c u r r e n t  ( v i d e  s e c t i o n  a r t e r i a l  c h a n g e s ) .  Hence  
t h e  t h r o m b o s i s  would  n o t  be t h e  p r i m a r y  f a c t o r  
b u t  a s e c o n d a r y  e f f e c t  e n s u i n g  a f t e r  t h e  r e t i n a l  
o b s t r u c t i o n  had o c c u r r e d .  T h e r e f o r e *  we must  
c o n c l u d e  t h a t  P r i m a r y  T h r o m b o s i s  of  t h e  c e n t r a l  
a r t e r y  of  t h e  r e t i n a  i s  a p o s s i b l e ,  b u t  n o t  a v e r y  
p r o b a b l e ^  c a u s e ; -  and f u r t h e r  t h e  sympt oms ,  s a i d  
t o  p o i n t  t o  i t s  e x i s t e n c e ,  a r e  more i n d i c a t i v e  o f  
o b s t r u c t i o n  f rom d i s e a s e  o f  t h e  a r t e r i a l  w a l l  o r  
f rom a r t e r i a l  s pa s m,  a s  w i l l  be shown l a t e r ; -  t h e  
t h r o m b o s i s *  i f  i t  o c c u r s ,  b e i n g  q u i t e  s e c o n d a r y  
and e n s u i n g  a f t e r  t h e  o n s e t  o f  t h e  o b s t r u c t i o n .
OBSTRUGTiaN. BY SPASM OF THE RETINAL; ARTERIES.
S i n c e  t h e  p u b l i c a t i o n ,  i n  1 8 6 2 /  o f  Ray— 
n a u d ' s  T h e s i s  on l o c a l  a s p h y x i a i  and s y m m e t r i c a l  
g a n g r e n e  o f  t h e  e x t r e m i t i e s ,  t b e  c o n d i t i o n  of  
s n a s m o d i c  and r e c u r r e n t  c o n t r a c t i o n  o f  t h e
( 20. )
a r t e r i o l e s  h a s  b e e n  r e c o g n i s e d .  Among h i s  l a t e r  
c o n t r i b u t i o n s  on t h i s  s u b j e c t  was t h e  o b s e r v a t i o n  
t h a t  " o c c a s i o n a l l y ,  t e m p o r a r y  a l t e r a t i o n s  i n  t h e  
f u n d u s  o c u l i  a l t e r n a t e  o r  c o i n c i d e  w i t h  m a n i f e s t ­
a t i o n s  o f  l o c a l  a s p h y x i a  i n  t h e  e x t r e m i t i e s . "
Hi s  f i r s t  c a s e  was t h a t  o f  a man;  aged  
59,  who, a f t e r  s u f f e r i n g  f rom a t t a c k s  o f  l o c a l  
a s p h y x i a  o f  t h e  f i n g e r s  o f  one  ha n d ,  t h e n  o f  t h e  
o t h e r  and l a s t l y  of  t h e  f e e t ,  p r e s e n t e d  s ympt oms  
o f  v i s u a l  d i s t u r b a n c e :  t h e  e y e s i g h t ,  p r e v i o u s l y
good i n  b o t h ,  became dimmed,  more e s p e c i a l l y  i n  
t h e  l e f t .  O p h t h a l m o s c o p i c  e x a m i n a t i o n  showed 
t h a t  " t h e  c e n t r a l  a r t e r y  o f  t h e  r e t i n a  and i t s .  
b r a n c h e s  had  v e r y  c l e a r  c o n t o u r s ;  and t h a t  t h e y  
we r e  d e f i n i t e l y  n a r r o w e r  r ound  t h e  p a p i l l a  t h a n  
a t  t h e  p e r i p h e r y ; -  h e r e  and t h e r e  was a s o r t  o f  
p a r t i a l  c o n s t r i c t i o n : ,  t h e  p a p i l l a  was v e r y  c l e a r ;  
t h e  v e i n s  wer e  t h ë  s e a t  o f  r e m a r k a b l e  p u l s a t i o n s  
a  l i t t l e  l a t e r  t h a n  t h e  r a d i a l  p u l s e . "  . . . . .  "The 
c e n t r a l  v a i n  d i l a t e d  and e l o n g a t e d  i t s e l f  so 
n o t a b l y  i n  t h e  r e g i o n  o f  t h e  p a p i l l a  as  t o  s i m u l a t e  
a  s m a l l  a n e u r y s m ,  b u t  t h e  p u l s a t i o n  was a l s o  
v i s i b l e  i n  t h e  s m a l l e r  v e i n s . "  In t h e  r i g h t  t h e  
phenomena  w e r e  s i m i l a r  b u t  l e s s  mar ke d .  Thes e  
e x a m i n a t i o n s  were  v e r i f i e d  by G a l e z o w s k i .
( 21. )
Hi s  s e c o n d  c a s e  was t h a t  o f  a  young  man,  
a g e d  22,  and s u f f e r i n g  f rom d i a b e t e s  I n s i p i d u s .
He had  l o c a l  a s p h y x i a  of  t h e  u p p e r  e x t r e m i t i e s ,  
and some b l u e n e s s  o f  t h e  f a c e ; -  d u r i n g  t h e  a t t a c k s  
t h e  r a d i a l  p u l s e  became  v e r y  s m a l l ,  and a t  " t h e  
commencement  o f  t h e  c y a n o s i s  t h e  p a t i e n t  c o m p l a i n e d  
o f  a n o t a b l e  o b s c u r a t i o n  o f  s i g h t ,  wh i c h  d i s a p p e a r ­
ed when t h e  f a c e  and h a n d s  r e t u r n e d  t o  t h e i r  
n a t u r a l  c o l o u r , " P a n a s  o b s e r v e d  t h a t  a t  t h e  be ­
g i n n i n g  o f  t h e  c y a n o t i c  a t t a c k  t h e  " a r t e r i e s  o f  t h e  
f u n d u s  o c u l i  were  d e f i n i t e l y  n a r r o w e d , " and t h a t  
'.’when r e a c t i o n  o c c u r r e d  t h e y  became w. idened,
’(The r e t i n a l  v e i n s  were  t u r g i d ,  b u t  p r e s e n t e d  no 
a p p r e c i a b l e  p u l s a t i o n . "
I n  t h e s e  c a s e s  Raynaud a s s ume d  t h a t  
t h i s  c o n t r a c t i o n  o f  t h e  v e s s e l s  was a r e f l e x  a c t ,  
b e i n g  t h e  r e s u l t  o f  a s e n s o r y  e x c i t a t i o n  o f  t h e  
a f f e r e n t  n e r v e s }  an e f f e r e n t  i m p u l s e  f rom t h e  
v a a o - m o t o r  c e n t r e  d e t e r m i n i n g  t h e  c o a t r a c t  1pn.
So f a r  as  I am aware  t h e  a n a t o m i c a l  
d e m o n s t r a t i o n  o f  v a s o - m o t o r  n e r v e s  t o  t h e  o c u l a r  
v e s s e l s  h a s  n o t  y e t  b e e n  made* and t h e  i n v e s t i - -  
g a t  i o n  o f  t h e  human eye  a f f o r d s  no p r o o f  t h a t  t h e y  
a r e  d i r e c t l y  u n d e r  t h e  c o n t r o l  o f  s p e c i f i c  v a s o ­
mo t o r  n e r v e s ;  b u t  t h e i r  e x i s t e n c e  I s  r e n d e r e d
(  2 2 . )
v e r y  p r o b a b l e  by n u m e r o u s  o b s e r v a t i o n s ,  b o t h  
o p h t h a l m o s c o p i c  and e x p e r i m e n t a l ,  upon men and 
a n i m a l s .
I n  1848} R e i d  i s o l a t e d  t h e  s y m p a t h e t i c  
f r om t h e  v a g u s  f i b r e s  i n  t h e  c a t ,  and showed t h a t  
o n l y  t h e  s y m p a t h e t i c  c a u s e d  d i l a t a t i o n  o f  t h e  
p u p i l  on s t i m u l a t i n g  t h e  p e r i p h e r a l  end.  Ku y p e r ,  
i n  1859,  p r o v e d  t h a t  i n  a d d i t i o n  t o  d i l a t a t i o n  o f  
t h e  p u p i l ,  c o n t r a c t i o n  o f  t h e  a r t e r i e s - f o l l o w e d  
upon s t i m u l a t i o n  of  t h e  c e r v i c a l  s y m p a t h e t i c .  The 
l a t e r  o b s e r v a t i o n s  of  P a r s o n s '  ( 1 9 0 5 )  wher e  on 
s t i m u l a t i o n  o f  t h e  s y m p a t h e t i c  i n  t h e  dog ,  h i g h  up- 
i n  t h e  n e c k ,  o r  s t i m u l a t i o n  o f  t h e  s u p e r i o r  c e r v i ­
c a l  g a n g l i o n  i t s e l f ,  was f o l l o w e d ,  a f t e r  a l a t e n t  
p e r i o d ;  by a w e l l - m a r k e d  f a l l  of  i n t r a —o c u l a r  
t e n s i o n }  due  t o  c o n s t r i c t i o n  of  t h e  i n t r a - o c u l i a r  
a r t e r i o l e s :  t h i s  l a t e n t  i n t e r v a l  wh i c h  o c c u r s
b e t w e e n  t h e  d i l a t a t i o n  o f  t h e  i r i s  and t h e  f a l l  
o f  t e n s i o n ,  s t r o n g l y  c o n f i r m i n g  t h e  o p i n i o n  t h a t  
t h e  f a l l  i s  due  t o  v a s o - c o n s t r i c t i o n ;  s i n c e ,  i n  
t h e  c a s e  o f  t h e  i r i s  i t  h a s  been  shown,  by L a n g l e y  
and Ande r s on  i n  t h e i r  e x p e r i m e n t s }  t h a t  t h e  c o n ­
s t  r 1c 1 1 on o f  t h e  a r t e r i o l e s  f o l l o w s ,  t h e  d i l a t a t i o n  
o f  t h e  p u p i l  a f t e r  a d i s t i n c t  i n t e r v a l .
L e b e r ,  on r a b b i t s ,  and S e h a l e r *  on c a t s .
( 23- )
h a v e  b o t h  o b s e r v e d  t h e  e x p e r i m e n t a l  c o n t r a c t i o n  
o f  t h e  r e t i n a l  v e s s e l s ;  f o l l o w i n g  upon  i r r i t a t i o n  
o f  t h e  c e r v i c a l  s y m p a t h e t i c .
When we come t© s e e k  f o r  c l i n i c a l  p r o o f  
o f  v e s s e l - s p a s m ,  we a r e  met  w i t h  d i v e r g e n t  
o p i n i o n s *  Haab s t a t e s  t h a t  p o s i t i v e  p r o o f  of  
v e s s e l - s p  asm} 1n e i t h e r  nor ma l  o r  d i s e a s e d  r e t i n — 
a l  v e s s e l s }  i s  l a r g e l y  w a n t i n g ,  L e b e r ,  and 
Wagenmann comment  on t h e  f e a s i b i l i t y  of  t h e  t h e o r y  
o f  v e s s e l - c r a m p  and t h e  l a t t e r *  r e c o g n i s i n g  i t s  
i m p o r t a n c e ,  s u g g e s t s  f u r t h e r  s t u d y  o f  t h e  s u b j e c t .  
H u g h l l n g s  J a c k s o n ,  i n  h i s .  work on t h e  B r a i n ,  f o u n d  
t h a t  s l e e p  i s  a c c o m p a n i e d  by an a n a e m i a  o f  t h e  
b r a i n , ,  due  t o  a r t e r i a l  c o n s t r i c t i o n }  and a l s o  t h a t  
t h i s  c o n s t r i c t i o n  c o u l d  be o b s e r v e d  a t  t h e s e  t i m e s  
i n  t h e  r e t i n a l  a r t e r i e s .  T h i s  was c o n f i r m e d  by 
Mosso, '  Durham and Kennedy;  and Leon a r  d Hi 11; - t h e  
l a t t e r  a l s o  m a i n t a i n i n g  t h a t  "we h a v e  e v e r y  
r e a s o n  to< s u p p o s e  t h a t  t h e  r e t i n a l  c i r c u l a t i o n  i a  
an a c c u r a t e  i n d e x  of  t h e  c e r e b r a l  c i r c u l a t i o n  and 
v i c e  vers>a.  "
The c o r r e l a t i o n  o f  a r t e r i a l  r e t i n a l  
c o n s t r i c t i o n  w i t h  t h e  f a l l  o f  b l o o d  p r e s s u r e  h a s  
been  n o t e d  i n  a n a e s t h e s i a  and n a r c o s i s .  I h a ve  
s e e n  t h i s  n a r r o w i n g  o f  t h e  r e t i n a l  a r t e r i e s . v e r y
( 24.)
mar ke d  i n  a c a s e  o f  m o r p h i a  p o i s o n i n g ; -  t h e  f u n d u s  
b e i n g  e x t r e m e l y  p a l e ,  t h e  d i s c  w h i t e ,  and t h e  
a r t e r i e s  mere  s t r e a k s ,  w h i l s t  t h e  v e i n s  were  r a t h e r  
f u l l .
A s t u d y  of  t h e  v i s u a l  d i s t u r b a n c e s  aom.e- 
t l g e s  n o t e d  a f t e r  s e v e r e  o r  r e p e a t e d  h a e m o r r h a g e  
i s  a l s o  i n s t r u c t i v e - ,  a l t h o u g h  many p o i n t s  i n  t h i s  
d a n g e r o u s ^  b u t  f o r t u n a t e l y  r a r e ,  d i s e a s e ;  a r e  s t i l l  
u n e x p l a i n e d .  Why t h e  l o s s  of  a s i m i l a r , , ,  and n o t  
n e c e s s a r i l y  e x c e s s i v e ,  q u a n t i t y  pf  b l o o d  i n  one  
i n d i v i d u a l  s h Ou i d  p r o d u c e  g r a v e  v i s u a l  d i s t u r b a n c e  
and i n  a n o t h e r  n o t ,  and why s o m e t i m e s  b o t h  e y a s  
and i n  o t h e r  c a s e s  o n l y  one  eye s h o u l d  be a f f e c t e d  
i s  s t i l l  unknown.  Out  o f  one  h u n d r e d  and s i x t y  
c a s e s ;  c o l l e c t e d  by F r i e s  f rom t h e  l i t e r a t u r e  of  
t w o ^ h u n d r e d  and f i f t y  y e a r s ,  " i n  e i g h t y - n i n e  and 
a h a l f  p e r  een t.1  t h e  v i s u a l  d i s t u r b a n c e  was b i — 
l a t e . r a l  and i n  s i x t y - o n e  p e r  c e n t i  b o t h  e y e s  b e ­
came b l i n d ,  "
Many t h e o r i e s  h a v e  be e n  a d v a n c e d  t o  
e x p l a i n  i t .  Von G r a e f e  s u g g e s t e d  r e t r o - o c u L a r  
h a e m o r r h a g e  a s  a c a u s e :  S a me l s o h n  a s sumed  t h e
p r o p u l s i o n  o f  a r a c h n o i d a l  f l u i d  i n t o  t h e  i n t r a -  
v a g i n a l  s p a c e  o f  t h e  o p t i c  n e r v e  by an e x i s t i n g  
c e r e b r a l  oedema:  o t h e r s  h a v e  a t t r i b u t e d  t h e
(  25^)
symptoms  t o  i n f l a m m a t i o n  o f  t h e  o p t i c  n e r v e s ,  
t o  a  d i s t u r b a n c e  o f  t h e  c i r c u l a t i o n  i n  t h e  o p t i c  
n e r v e  and r e t i n a ,  and t o  r a p i d  d e g e n e r a t i o n  o f  
t h e  r e t i n a l  v e s s e l s  i n d u c e d  by t h e  a c u t e  a n a e m i a ,  
Gowers  s t a t e s  " t h a t  o n e  e f f e c t  o f  t h e  l o s s  o f  
b l o o d  may be upon t h e  r e t i n a l  e l e m e n t s  t h e m s e l v e s . '  
Haab i s  o f  t h e  o p i n i o n  t h a t  a l l  t h e s e  t h e o r i e s  
h a v e  b e e n  f o r c e d  i n t o  t h e  b a c k g r o u n d  by t h e  
a n a t o m i c a l  r e s e a r c h e s  o f  Z i e g l e r ,  The l a t t e r  
r e s o r t s  t o  t h e  s u p p o s i t i o n  of  t h e  l o c a l  c o n ­
t r a c t i o n  o f  t h e  b l o o d  v e s s e l s  t o  e x p l a i n  t h e  
f a c t s , '  m a i n t a i n i n g  t h a t  . " a  c e r t a i n  d i s p o s i t i o n ,  
wh i c h  h a s  i t s  o r i g i n  i n  a s e n s i t i v e  v a a o - m o t o r  
s y s t e m , :  i s  r e q u i r e d  f o r  i t s  p r o d u c t i o n .  "
The f o l l o w i n g  i s  a c a s e  o f  t h i s  f o rm 
o f  b l i n d n e s s  r e c o r d e d  by La wf o r d .  A woman, 
aged f o r t y - e i g h t ,  had s e v e r e  h a e m a t e m e s l s ,  and 
became c o l l a p s e d .  T h e r e  was no r e c u r r e n c e  o f  
t h e  h a e m o r r h a g e .  The e y e s i g h t  f a i l e d ,  and a f t e r  
p a r t i a l  r e c o v e r y  s a n k  t o  c o m p l e t e  b l i n d n e s s ,  
whi ch  was p e r m a n e n t .  O p h t h a l m o s c o p i c  e x a m i n a t i o n  
r e v e a l e d ,  i n  e a c h  eye-; a v e r y  p . a l e ,  h a z y ,  s l i g h t l y  
o e d e m a t o u s  p a p i l l a ;  s u r r o u n d e d  by c l o u d y  r e t i n a  
by whi ch  t h e  v e i n s ,  somewhat  e n l a r g e d  and t u r g i d ,  
we r e  p a r t i a l l y  o b s c u r e d .  The a r t e r i e s  were
( 8 6 . - )
n a r r o w e d ; -  no h a e m o r r h a g e s  were  s e e n .
I n  t h e  W e s t e r n  I n f i r m a r y ;  I o b s e r v e d  
a v e r y  s i m i l a r  c a s e  I n  a woman, aged  f o r t y - f i v e ,  
s u f f e r i n g  f rom c a r c i n o m a  o f  t h e  s t o m a c h .  A f t e r  
p r o f u s e  h a e m a t e m e s l s ; :  s h e  became v e r y  c o l i a p s e d ; -  
s e v e r a l  h o u r s  a f t e r w a r d s  she  was s t i l l  b u t  s e m i ­
c o n s c i o u s :  t h e  p u p i l s  were  m o d e r a t e l y  d i l a t e d
and d i d  n o t  r e a c t  t o  l i g h t ;  T e n s i o n  - 1 :  she
d i d  n o t  seem t o  h a v e  p e r c e p t i o n  o f  l i g h t  b u t  t h i s  
c o u l d  n o t  be a c c u r a t e l y  d e t e r m i n e d , .  O p h t h a l m o -  
s c o p i c a l l y  t h e  d i s c s  wer e  p a l e ;  t h e  r e t i n a e  
d i f f u s e l y  h a z y ,  t h e  a r t e r i e s  o a n t r a c t e d ,  and t h e  
v e i n s  d i l a t e d  and t o r t u o u s :  s l i g h t  p r e s s u r e  qu
t h e  g l o b e  p r o d u c e d  m a n i f e s t  a r t e r i a l  p u l s a t i o n  
: and t h e  c u r r e n t  c o u l d  be r e a d i l y  s t o p p e d  by i n ­
c r e a s i n g  t h e  p r e s s u r e ,  The a p p e a r a n c e s , i n  f a c t ,  
were  s i m i l a r  t o  t h o s e  we so f r e q u e n t l y  s e e  i n  
e a s e s  o f  s o —c a l l e d  e mb o l i s m .
An e x p l a n a t i o n  o f  t h i s  i s  s u g g e s t e d  t o  
me by a r e c e n t  c o n t r i b u t i o n  by Mr^ Mal co l m on 
"The C o n d i t i o n  of  t h e  Bl ood  V e s s e l s  d u r i  ng S h o c k . " 
( L a n c e t  Aug. , 1 9 0 5 , )  He t r a v e r s e s  many q f  t h e  
u s u a l l y  a c c e p t e d  v i e w s  on t h i s  s u b j e c t  and mai n­
t a i n s  t h a t  "a  c o n t r a c t i o n  of  t h e  a r t e r i e s  g e n e r ­
a l l y ,  and e s p e c i a l l y  o f  t h e  s u p e r f i c i a l  a r t e r i e s .
( 2 7 .  )
o c c u r s  d u r i n g  s h o c k "  and " t h e r e  i s  no c o m p l i c a t i o n  
more  l i k e l y  t o  p r e c i p i t a t e  a c o n d i t i o n  o f  s h o c k  
t h e n  t h e  l o s s  o f  a c o n s i d e r a b l e  q u a n t i t y  o f  b l o o d , ” 
He e l a b o r a t e s  t h i s  t h e o r y  o f  a r t e r i a l  c o n t r a c t i o n  
w i t h  g r e a t  m i n u t e n e s s  and c o n d l u s 1v e n e s s .
I f  t h i s  v i e w  be a c c e p t e d  many o f  t h e  
c l i n i c a l  f a c t s  o f  s h o c k  a r e  e a s i l y  u n d e r s t o o d  and> 
f u r t h e r , ;  i n  my o j ) i n i o n ,  t h e s e  i n s t a n c e s  o f  b l i n d ­
n e s s  f o l l o w i n g  h a e m o r r h a g e  r e s o l v e  t h e m s e l v e s  
( s ome wha t  a f t e r  t h e  a s s u m p t i o n  of  Z i e g l e r )  i n t o  
c a s e s  o f  o b s t r u c t i o n  of  t h e  c e n t r a l  a r t e r y  o f  t h e  
r e t i n a  f rom spasm o f  t h e  v e s s e l  w a l l .
In t h e  c o n s i d e r a t i o n  o f  t h e  T o x i c  
A m b l y o p i a s  we f i n d  t h a t  t h e  b e l i e f  i n  t h e  e x i s t ­
e n c e  o f  a r t e r i a l  r e t i n a l  c o n t r a c t i o n  i s  as  w i d e ­
s p r e a d  as  i t  i s  a u t h o r i t a t i v e .
I n  l e a d - p o i s o n i n g  t h e  a m a u r o s i s  ha s  been  
a s c r i b e d  t o  a s p a s t i c  i  s c h a e m i a  o f  t h e  r e t i n a  
(El s®hnig) i  T o b a c c o  Ambl yopia , ,  a c c o r d i n g  t o  
P a r s o n s , ;  i s  t h e  r e s u l t  o f  two c h i e f  f a c t o r s :
(1 )  a t o x i c  e f f e c t  on t h e  n e r v e  c e l l s :  (2)  a 
v a s c u l a r  e f f e c t , ^  c a u s i n g  vaso-f-c on s t r i c t  i o n  o f  t h e  
r e t i n a l  a r t e r i o l e s .
Ag a i n ,  i n  Q u i n i n e  Ambl yop i a  and t h o s e  
o f  t h e  c o a l - t a r  d e r i V i  t a t  I v e s , Î t h e r e  c a n - b e " l i t  t i e
(  28.)
d o u b t  t h a t  t h e  v a s c u l a r  c o n d i t i o n  i s  t h e  e s s e n ­
t i a l  f a c t o r ,  I n  t h e  s e v e r e  Q u i n i n e  c a s e s  we 
h a v e  b l i n d n e s s , !  c o m p l e t e  o r  i n c o m p l e t e ,  u s u a l l y  
d e v e l o p e d  w i t h  g r e a t  s u d d e n n e s s ;  d i l a t a t i o n : o f  
t h e  p u p i l /  mar ked  c o n s t h i c t i o n  i n . t h e  s i z e  Of 
t h e  r e t i n a l  a r t e r i e s  ( w i t h o c c a s i o n a l  o b l i t e r ­
a t i o n  o f  t h e i r  p e r i p h e r a l  p o r t i o n s ) .  C a s e s  h a v e  
e v e n  b e e n  d e s c r i b e d  ( G r u e n i n g ,  B i i l l è r ,  Browne,  
e t c . ) w i t h  " t h e  r e t i n a l  h a z e  and t h e  c h e r r y - r e d  
s p o t ,  c l o s e l y  s i m u l a t i n g  c a s e s  o f  e mb o l i s m  o f  t h e  
c e n t r a l  a r t e r y  of  t h e  r e t i n a , "
The e x p e r i m e n t a l  r e s e a r c h e s  o f  S a r a b a s -  
c h e w /  B r u n n e r ;  and de S c h w e i n i t z ,  show t h a t  
" t h e r e  i . s ;  p r i m a r i l y ;  an i s c h a e m l a  o f  t h e  r e t i n a l  
and o p t i c  n e r v e  v e s s e l s  c a u s e d  by t h e i r  i n t e n s e  
c o n t r a c t i o n , "  t h e  f o r m e r  b e l i  e v i n g  t h a t  " t h i  s i s 
b r o u g h t  a b o u t  by a c o n d i t i o n  o f  i r r i t a b i l i t y  o f  
t h e  v a s o - m o t o r  c e n t r e s ;  c a u s e d  by t h e  Q u i n i n e . "
De Bono and Ward Hol den  a d m i t : t h i s  
v a s o — o u s t  r  t c t  i o n  b u t  p i  a c e  g r e a t  : s t r e s s  on t h e  
e a r l  y n e r v e  c h a n g e s  o f  which  t h i s  p e r m i t s .
I n  t h e  o p h t h  a l m o s c o p i e  e x a m i n a t i o n  o f  
t h e  f u n d u s  d u r i n g  t h e  A l g i d  p e r i o d  o f  C h o l e r a ,  
c o n t r a c t i o n  o f  t h e  r e t i n a l  a r t e r i e s  h a s  be e n  
o b s e r v e d  f r e q u e n t l y .  Von G r a e f e  h a s  e ve n  s e e n
(  2 9 . )
c a s e s  " e x h i b i t i n g  a l l ; t h e  symptoms t h a t  may. be  
o b s e r v e d  i n  e mb o l i  sm o f  t h e  c e n t r a l  a r t e r y  o f  t h e  
r e t i n a . ' "
The o c c u r r e n c e  o f  a r t e r i a l  r e t i n a l : s p a s m  
i n  M i g r a i n e  h a s  b e e n  d o u b t e d  by s o m e / b u t  many o f  
t h e  r e p O r t e d  : c a s e s  h a r d l y a d ml t  of  t h i s  d p u b t .
I n  t h i s  c o n n e c t i o n  Gowers  s t a t e s :  . " o f  g r e a t  im­
p o r t a n c e  a r e  t h e  a t t a c k s  o f  l o s s  o f  s i g h t  l a s t i n g  
f o r  a few h o u r s  o r  a day  o r  two,  o c c a s i o n a l l y  
o b s e r v e d  i n  t h e  s u b j e c t s  o f  M i g r a i n e ,  s o m e t i m e s  
a p a r t  f r om t h e  a t  t  ack s,- a t  o t h e r  t i m e s  i n  a s s o c ­
i a t i o n  w i t h  t h e  p a i n .  T h i s  f a i l u r e  o f  s i g h t ;  
u s u a l l y  t r a n s i e n t ,  i s  s o m e t i m e s  p e r m a n e n t ,  a l w a y s  
i n  one  eye  o n l y .  The o p h t h a l m o s c o p i c  a p p e a r a n c e s  
a r e  t h o s e  o f  o c c l u s i o n  o f ' t h e  c e n t r a l  a r t e r y / "
( V i  de . a l  so, i  G a l  e zo wsk i ^  Rec.  d ’ Oph. , ;  Jan/ ; , .  1882. ,  
Doyne -  T r a n s #  Oph t h .  Soc,  ,. Vo l .  IX;,. p.  1 4 8 ) .
Gl i  n i e a l l y  i t  h a s  been  n o t e d  i n  
M i g r a i n e  t h e t  t h e  a r t e r i e s  on t h e  a f f e c t e d  a i d e  a r e  
o f  t e  n t  h e s e a t  o f  a r  t  e r  i o - s  c 1e r e s i  s > • t  h i  s  h a s  
b e e n ' c on f  £ r  me d an a 10 m t  c a 11 y b y ■Thom a.  As s uming  
t h e n ,  t h a t  t h i s  a f f e e t i o n  I s ,  i n  t h e  f i r s t  s t a g e ,  
a v a s o - ^ c o n s t r i c t i o n  due  t o  a v a s o / m o t o r  n e u r o a l s  
( M o l l e n d o r f , La t ham;  e t c . ) " t h e  p r e s e n c e  o f  
a r t e r 1o - s c l e r o s i s  i s  a p o i n t  o f  i n t e r e s t  b e a r i n g
(  3 0 . )
an  t h i s  v i e w . " ( O s i e r ) .  L a t e r  on I s h a l l  h a v e  
o c c a s i o n  t o  r e f e r  t o  t h i s  a s s o c i a t i o n .
M i g r a i n e  h a s  b e e n  c o n s i d e r e d  by many 
t o  be t h e  s e n s o r y  e q u i  v a l e n t  o f  a t r u e  e p i i e p t i c  
a t t a c k . .  Hence  i n  e p i l e p s y ,  t h e  que s t i o^ n  o f  
a r t e r i a l  spasm ha s  b e e n  f r e q u e n t l y  d i s c u s s e d .
T h e r e  : i s  much d i  v e r g e n c e  o f  o p t n 1 on on t h i s  
m a t t e r .  Gowers  s t a t e s  t h a t  "no c h a n g e  c a n  be  
s e e n  i n  t h e  r e t i n a l  v e s s e l s ;  even  d u r i n g  an 
a t t a c k ,  a t  l e a s t  o f  a mi n o r  î Sa t u r e ,  " H u g h l l n g s  
J a c k s o n /  on t h e  o t h e r  h a n d ;  d e s c r i b e s  a c a s e  
whe r e  t h e  r e t i n a l  a r t e r 1e s  s u d d e n l y  d i s a p p e a r e d  
■ wh t i  s t  t h e  f u n d u s  was b e i n g  ex ami ned  a t  t h e  ■ t i i pe  
. o f  t h e  s e t  s u r e .  Swan ay a d mi t  s 11 s o c c u r r e n c e ,  
and so d o e s  S u c k l i n g .  Doyen r e p o r t s  a c a s e  
wh e r e ,  on t r e p h i n i n g  t h e  s k u l l  f o r  e p i l e p s y ,  t h e  
p a t i  e n t  had - a f i t  du r  i ng t h e  o p e r  a t  i on ,  and 1 1 
was o b s e r v e d  t  h a t  a t  i t s  o n s e t  t h e  b r  a i n beoame 
s u d d e n l y  a n a e m i c .
The d i  f  f i e u l t i e s  i n  t h e  way o f  g e t t i n g  
C l i n 1e a l -  p r o o f  o f  a r t e r i a l  r e t i n a l  spasm i n  
e p i l e p s y  are: ,  n e c e s s a r i l y /  v e r y  g r e a t .  D u r i n g  
t h e  p a s t  e i g h t e e n  m o n t h s /  i n  t h e  G1asgow D i s t r i c t  
Asy l ums ,  I h a v e  had  many e p i l e p t i c s  u n d e r  my 
c a r e .  One e p i l e p t i c ,  a 1 ad o f  n i n e t e e n ,  u s u a l l y
( 3 1 . , )
c o m p l a i n e d  o f  l o s s  o f  s i g h t  immedi  a t e l y ■b e f o r e  
t h e  . ons e t  o f  : a s e i z u r e ; -  d u r i n g  a s e r i e s  o f  f i t s  
I was : abl<e t o  make an o p h t h a l m o s c o p i c  e x & m i n a t l o n  
and I h a v e  no h e s i t a t i o n  i n  s a y i n g  t h a t  t h e  f u n d u s  
was p a l e ,  t h e  a r t e r i  e s  d i s t i n c t l y  n a r r o w e d J  and 
t h e  v e i n s  f u l l ; ; -  t h u s  a c c o u n t i n g  f o r  t h e  b l i n d n e s s ,  
ap ; a r t  f r o #  t h e  p r o b a b i i i t y  o f  a p s y e h i c a l  f a c t o r .
I n  o t h e r  c a s e s ;  a g a i n ,  a l t h o u g h  t h e r e  was no 
a p p a r e n t  a b n o r m a l i  t y  i n  t h e  f u n d u s  o r  i n  t h e  s i z e  
Of t h e  v e s s e l s  y e t  a r t  e r 1 al  p u l s  a t  i o n , and i n  one  
c a s e  a c t u a l  s t o p p a g e  o f  t h e  c u r r e n t ,  was o b t a i n e d  
by comp a r a t  i v e l  y s l i  gh t p r e s s u r e ;  and t  h i s f a c t ,  
i n  t h e  a b s e n c e  o f  a ny  d e m o n s t r a b l e  i n c r e a s e ' i n  
i n t r a - r o c u l a r  t e n s i o n  o r  g e n e r a l  f a l l  i n  b l o o d  
p r e s s u r e ,  p o i n t s  t o  sdme t empiorary  i n t e r f e r e n c e  
w i t h  : t h e  b l o o d  c u r r e n t , mos t  b i k e l y v a s o - e a n -  
s t r i c t i o n .
In Chorea there Is an ppportuni ty far 
the Investigation of'arterial spasm. Swanzy'has 
reported a case'(Royal ; London Ophth, Hospi tal- 
Reports, Vol.. VIII, p# 181). where "emboLl s# of 
the central'ret inal artery; o f ■the :lef t eye, and 
chorea; chief 1 y of the left side o f 'the body, 
came on simultaneously." It is interesting to 
note that no cause*-for the supposed embolus was
(  3 2 i)
îoündl , ;  t h e  h e a r t  b e i n g  n o r m a l ;  no h i s t o r y  of  
r h e u m a t i s m /  e t c .  Be ns on  r e p o r t s  a c a s e  ( The 
Op h t h .  R e v , , 1886)  w h e r e  t h r e e  a t t a c k s  o f  c h o r e a  
I pire c e d e d  " r e t i n a l ;  ecpboi l  sm/  " The h e a r t  was 
n o r ma l  and no a o u r c e  f o r  t h e  ' e mb p i n s ’ was f p u n d .  
The i n t e r e s t  o f  t h e s e  c a s e s  i i a s  i n  
t h e  f  a c t  t h a t  t h e  e m b o l i  c t  h e p r y  of  c h o r e  a h a s  
be e n  i a r g e l  y d i  s c a r d e d  a n d ;  as  Gower s s a y s ,  • i s. 
now $ e r e l y  h i s t o r i c a l .  Fur  t h e r  i t  h as  b e e n  
a f f i r m e d  t h a t ,  a t  l e a s t s  some f o r ms  o f  c h o r e a  njay 
be  due  t o  p r o l o n g e d  a r t e r i a l  spasm.  I f  t h i s  be 
s o ,  t h e s e  e a s e s  o f a r t e r i a l  r e t i n a l  o b s t r u c t i o n ,  
o c c u r r i n g  on t h e  same s i de a s  t h e  c h o r e  a;. '  a r e  I h— 
s - t r u c t i v e , !  more  e s p e c i a l l y  as  nO s o u r c e  f p r  an  
e mbo l us  was d e t e c t e d  t o  w a r r a n t  t h e  d i a g n o s i s .  
T h e r e  a r e  s e v e r a l  c a s e s  r e p o r t e d  I n  
whi ch  r e t i n a l  i s c h a e m i a  o c c u r r e d  as a more  o r  l e s s  
i n d e p e n d e n t  ^ t î e & t ï a n ;  ■ t h e  f u n d a l  a r t e r i  e s  were  
f o u n d  e x t r e m e l y  t h i n ,  a l m o s t  empt y ,  and b a r e l y  
v i s i b l e , . t h e  v e i n s  b e i n g  b r o a d  and d a r k ,  ; and t h e  
p a p i l l a  p a l l i d ,  ( G r a e f e ,  R o t h m a n n ; ' Knapp and 
o t h e r s ) .  I n  t h e s e  c a s e s  t h e r e  i s  no m e n t i o n  p f  
any c o n d i t i o n  wh i c h  m i g h t ' h ave g i  ven r i  s e  t p  
r e f l e x  a r t e r i  a l  spasm:,  b u t  i n  t h e  i n t e r e s t i n g ?  c a s e  
r e c o r d e d  by Br 1 e s t l e y  Smi t h ;  we h a ve  v e r y  d i  r e c  t
(  S3. )
e v i d e n c e  o f  s u c h  a c o n d i t i o n , .  He r e  In  c o n ­
n e c t i o n  wi t h  t h e  u s e  of  : a v a g i n a l  s y r  i n g e  and 
t h e  t o u c h i n g  o f  a p a r t i c u l a r  s p o t , s u d d e n ,  b u t  
t e m p o r a r y ;  b i I n d u e s s  r e p e a t e d l y  o c c u r r e d ,  t i l l ,  
on one  o c c a s i o n  t h e  eye  r e m a i n e d  p e r m a n e n t l y  
b l i n d .  The a p p e a r a n c e  of  t h e  f u n d u s  was " i n d i s ­
t i n g u i s h a b l e  f rom e mb o l i  sm, " Wagenmann,  a l s o ,  
r e p o r t s  a c a s e  wher e  a p a t i e n t  s u f f e r e d  f rom 
r e p e a t e d  a t t a c k s  o f  b l i n d n e s s  i n  one e ye .  Oph­
t h a l m o s c o p i c  a l l y  a l l  t h e  a p p e a r a n c e s  o f  r e c e n t  
' e m b o l i s m ’ were  p r e s e n t  and y e t  a f t e r  a l a p s e  
o f  t e n  mi n u t  e s  t h e  e i r c u l a t l o n  began  t o  r e t u r n »  
t h e  v i s i o n ,  e v e n t u a l l y ,  b e i n g  q u i t e  r e s t o r e d .
Some mon t hs  l a t e r  one  s u c h  a t t a c k  l e d  t o  p e r ­
mane n t  b l i n d n e s s ,  w i t h  t h e  op h t h a l m o s c o p  1 c 
p i c t u r e  o f  ' e m b o l i s m , ' Benson r e p o r t s a v e f y  
s i m i l a r  c a s e .
T h i s  r e t i n a l  sp asm may be e i t h e r  r e f l e x  
o r  c e n t r a l .  An i l l u s t r a t i o n ;  p r o b a b l y  o f  t h e  
I  a t t e r  c l  a s s ,  came u n d e r  my own O b s e r v a t i o n ,
The p a t i e n t  was a man^aged  t w e n t y - f i v e  y e a r s ,  
o f  n e u r o t i c  t e m p e r a m e n t  and a n e u r o p a t h i c  an­
c e s t r y ,  T h e r e  was a c l e a r  h i s t o r y  o f  a c q u i r e d  
s y p h i l i  s.  Hi s  ment  a l  c o n d i t i o n  was t h a t  o f  
mi 1 d,  b u t  p r o g r è s  s i ve ;  dement  i a;  p r o i b a b l y
s e c o n d a r y  t o  s y p h i l i  t i c  a r t e r i  t l s ;  wh i c h  was 
w e l l  mar ke d .  At i n f r e q u e n t  i n t e r v a l s ,  he  was 
s u b j e c t ' t o  a p i l e p t i  f o r m c o n v u l s i o n s ,  and a t  t h e s e  
p e r i o d s  he  s u f f e r e d  f rom v a s o—m o t o r  d i s t u r b a n c e s , 
s u c h  as  ma r ke d  p a l l o r  o f  t h e  f a c e ;  f o l l o w e d  by 
f l u s h i n g  -  u s u a l l y  l i m i t e d  t o  t h e  h e a d  and n e c k  -  
b u t  s o m e t i m e s  more g e n e r a l .  On s e v e r a l q o c a s  i o n s  
he c o m p l a i n e d  o f  l o s s  pf  s i g h t .  At  one  e x a m i n ­
a t i o n  I f o u n d  b o t h  pup i 1 s m o d e r a t e l y  d i l a t e d ,  
t h e  l e f t  b e i n g  l a r g e r  t h a n  t h e  r i g h t :  b o t h  p u p i l s
were f i x e d :  t e n s i o n  seemed  n o r m a l :  he had dim
p e r c e p t i o n  o f  f o r m w i t h  t h e  r i g h t  eye  and mere  
p e r c e p t i o n  of  l i g h t  and s h a d e  w i t h  t h e  l e f t .  On 
o p h t h a l m o s c o p i c  e x a m i n a t i o n  b o t h  f u n d i  w e r e  much 
p a l e r  t h a n  u s u a l - a n d  s l i g h t l y  h a z y :  t h e  a r t e r i e s
were  c o n s i d e r a b l y  r e d u c e d  and t h e  b l o o d  c u r r e n t  
o n l y  d e t e c t e d  as  a s l i g h t  r h y t h m i c a l  r e d d e n i n g  on 
p r e s s u r e  on t h e  e y e b a l 1 : t h e  ve i n s  were  d a r k ,  
f u l l e r  t o w a r d s  t h e  p e r i p h e r y ,  and s omewhat  t o r t u o u s .  
T h i 8 c o n d i t i o n  r e m a i n e d  o f f  and on f o r  s e v e r a l . 
h o u r s  and t h e n  p a s s e d  away,  t h e  p u p i 1 s b e c omt ng  
n o r ma l  and t h e  v i s i o n  g r a d u a l l y  r e t u r n i n g .  Ap a r t  
f rom. t h e s e  man t  f  e s  t  a t  I on s I c o u l d  n e v e r  d e t e c t
a n y t h i n g  i n  t h e  f u n d i  t h a t  mi gh t  be c a l I e d  a b n o r m a l .
20I n  a few d a y s  t l  me h i s  v i s i o n  was 7.  A; R, =
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V. A. L.. -  , ( w i t h  s l i g h t  d e g r e e  o f  u n c o r r e c t ê d
h y p e r m e t r o p i c  a s t i g m a t i s m ) .  In  t h e  c o n s i d e r a t i o n  
o f  t h i s  C a s e . o n e  mus t  n o t  l o s e  s i g h t  o f  t h e  f a c t  
t h a t  t h e  man was s u f f e r : ! n g  f rom a  g r o s s  b r a i n  
l e s i o n :  t h e  v a s c u l a r  d i s t u r b a n c e s  b e i n g  d u e ,
p r a b a b l y ,  t o  some t e m p o r a r y  i n t e r f e r e n c e  w i t h  t h e  
va s o - r mo t o r  c e n t r e :  h i  s b l i n d n e s s ,  i n  my o p i n i o n ,
was a p t  c e n t r a l  o r  p s y c h i c a l , bu t  t h e  r e s u i t  o f  
t h e  s p a s t i c  i n t e r f e r e n c e  w i t h  t h e  c i r c u l a t i o n  o f  
t  h e r  e t  i  n a.
My r e a s o n  f o r  d e a l i n g  a t  s u c h  l e n g t h  
w i t h  t h e  s u b j e c t  o f  a r t e r i a l  r e t i n a l  spasm i s  
due ;  i n  p a r t ,  t o  my e s t i m a t e  of  t h e  impor  t a n c e  o f 
t h e  sub j a c t  and a l  so t o  e nde  a vour  to: p I ace  i t s  
a c t u a l i t y  on a f i r m e r  b a s i s :  and when we c o n s i d e r
t h e  e v i d e n c e  h e r e  a d d u c e d ,  s u r e l y ,  we may c l a i m ,  
w i t h  due  d e f e r e n c e  t o  Haab,  t h a t  t h e r e  i s  p o s i t i v e  
p r o o f ,  e x p e r I m e n t  a l  and c l i n i c a l ,  o f  v e s s e l  ; spasm 
b o t h  1 n n o r ma l  a nd  d i s e a s e d  r e t i n a l  v e s s e l s .
(  3 6 . )
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SECTION I I .
CASE I .
C. G , ,  a e t .  36 ,  h o u s e w i f e ,  widow.
C o m p l a i n e d  o f  l o s s  o f  s i g h t  i n  t h e  L e f t  eye  o f  hel l f  
an h o u r ' s  d u r a t i o n .
E a t i  e n t  was v i  s i  t l n g  t  he G1asgow B x h l b l t i o n a n d o n  
e m e r g i n g  f rom a c o m p a r a t i v e l y  dim i n t e r i o r ,  s h e  
f e l t  d a z z l e d  w i t h  t h e  g l a r e  of  t h e  s u n l i g h t  on- t h e  
w h i t e  w a l l s  o f  t h e  b u i l d i n g s .  R e c o v e r i n g  h e r s e l f  
i n  a moment  o r  two,!  she  f o u n d  t h a t  she  had l o s t  t h e  
s i g h t  o f  the.  l a f t  eye. .  She came t o  t h e  I n f i r m a r y  
and was a d m l t t e d .
On e x a m i n â t  i o n  t h e  p u p i l s  wer e  u n e q u a l ,  
t h e  l e f t  b e i n g  t h e  l a r g e r :  t h e  l e f t  p u p i l ;  a l spv
seemed f i x e d :  t e n s i o n  i n  b o t h  n o r m a l , t h o u g h  some­
what  s o f t .  V i s u a l  a c u i t y  i n  l e f t  eye  -  No p e r ­
c e p t i o n  of  l i g h t :  i n  r i g h t  eye  -  ÿ'ô •
O p h t h a l m o s c o p i c  e x a m i n â t  t o n  o f  t h e  l e f t e y e * -
Tha f u n d u s  s howed a h i g h  d e g r e e  o f  r e t i n a l ,  
a n a e mi a :  t h e  a r t e r i e s  were  f i l i f o r m  and o n l y  t h e
mai n  b r a n c h e s  c o u l d  be t r a c e d :  a t  p l a c e s  t h e y
showed a w h i t e  b o r d e r .  The v e i n s  were  n a r r o w e d  
b u t  n o t  t p  any g r e a t  e x t e n t :  t h i s  n a r r o w i n g  was
(  40. )
mos t  mar ked  upon  t h e  o p t i c  d i s c  and t h e y  became 
r e l a t i v e l y  b r o a d e r  a s  t h e y  p a s s e d  t o w a r d  t h e  o r a  
s e r r a t a .  The o p t i c  p a p i l l a  was. o f  a p a l e  y e l l o w i s h  
w h i t e  t i n t .  The m a c u l a r  r e g i o n  was w h i t i s h . a n d  
t h e  whole  f u n d u s  v e r y  c l e a r l y  s e e n .
I n  a few m i n u t e s  t h e  i n f e r i o r  t e m p o r a l  
a r t e r y  b e g a n  to; f i l  1 w i t  h a f i n e ,  b r o k e n  co l umn  
o f  b l o o d :  t h e s e  l i t t l e  c y l i n d e r s  o s c i l l a t e d  and
p a s s e d  s l o w l y  o n w a r d s  i n  a p u l s a t o r y  f a s h i o n :  i t
was a l s o  n o t e d  t h a t  t h e  b l o o d  co lumn i n  t h e  c o r r e s ­
p o n d i n g  v e i n  had become b r o k e n  a nd ,  w i t h  a t o - a n d -  
f r o  movement ,  was s l o w l y  e m p t y i n g  -  t h e  v e i n  be ­
comi ng n a r r o w e d :  s l i g h t  p u l s a t i o n  s e e n .  A f t e r
an I n t e r v a l  o f  t h r e e  o r  f o u r  m i n u t e s  a l i t t l e  
co l umn o f  b l o o d  was s e e n  t o  be e n t e r i n g  t h e  s u p e r ­
i o r  a r t e r y ,  o s c i l l a t i n g  as i t  came , and a t  t i m e s  
a l m o s t  d i s a p p e a r i n g  i n  t h e  r e v e r s e  d i r e c t i o n ,  i t  
r e a c h e d  h i g h e r  and h i g h e r  up t h e  v e s s e l :  t h e  on—
ward movement  was d i s t i n c t l y  p u l s a t o r y .  The
n e i g h b o u r i n g  v e i n  b e h a v e d  s i m i l a r l y  t o  t h e  i n f e r i o r  
one .  Ver y  a l i g h t  p r e s s u r e  on t h e  e y e b a l l  e m p t i e d  
t h e  a r t e r i e s :  t h e  p o r t i o n s  of  t h e  v e i n s  upon t h e
d i s c  c o u l d  a l s o  be e m p t i e d  i n  t h i s  way; w h i l s t  
t h e i r  more p e r i p h e r a l  b r a n c h e s  became d a r k  and 
e n g o r g e d .  I m m e d i a t e l y  on r e l e a s i n g  p r e s s u r e  t h e
F t g .  î .
Gase I. G,G.'r- Tke fafiias «f t h e  left ®y®
I
aa admis slam: t h e  artejrles are aarrewed aad 
maly ih# maim braaahes T l s i b l e :  they appear 
empty aad at p l a c e s  skew a white  herder:  the  
r e i a a  are a lee  aarrewed aad aaeren: w h i t i sh  
appearaaee la  the  maeaiar regiea*
l - . V -
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b l o o d  c y l i n d e r s  q u i c k l y  r a n  i n t o  t h e  a r t e r i e s b u t  
i n  a moment  t h e y  s l o w e d  and t h e n  b e h a v e d  as  p r e ­
v i o u s l y  m e n t i o n e d .  P r o l o n g e d  m a s s a g e  had an 
e q u a l l y  t r a n s i e n t  r e s u l t .
D u r i n g  t h e s e  o b s e r v a t i o n s  i t  was n o t e d  
t h a t  t h e r e  was a r h y t h m i c a l  a l t e r a t i o n  i n  t h e  
a r t e r i a l  r e t i n a l  p u l s e :  p e r i o d i c a l l y  t h e  movement s
o f  t h e  b l o o d  c y l i n d e r s  became q u i c k e r  and t h e  p u l ­
s a t i o n  s t r o n g e r ,  f o l l o w e d  by a g r a d u a l  s l o w i n g  and 
w e a k e n i n g :  t h i s  c y c l e  was p r e s e n t  i n  t h e  v e i n s  i n
a l e s s e r  d e g r e e .  ( F o r  f u r t h e r  o b s e r v a t i o n  and 
c o m m e n t a r y s e e S e c t i o n l l l . )
About  t e n  m i n u t e s  a f t e r  t h e  c a s e  came 
u n d e r  o b s e r v a t i o n  t h e  f u n d u s  was s e e n  t o  be g e t  t i n g  
h a z y ;  and t h e  o u t l i n e  o f  t h e  d i s c  b l u r r e d :  by
t h i s  t i m e  t h e  c i r c u l a t i o n  had i mpr ove d  c o n s i d e r a b l y  
and t h e  b l o o d  c u r r e n t  f  s t i l l  b r o k e n  i n t o  c y l i n d e r s -  
was r u n n i n g  much more  r a p i d l y  and w i t h  d i s t i n c t  
p u l s a t i o n .  As t h e  oedema s p r e a d  o v e r  t h e  f u n d u s  
t h e  c e n t r a l  a r e a  o f  t h e  m a c u l a r  r e g i o n /  d i f f u s e l y  
r e d  and a b o u t  t h e  s i z e  Of t h e  d i s c ,  showed up by 
c o n t r a s t  i t s  m a r g 1ns  f a d l n g  i m p e r c e p t  i b l y  i n t o  
t h e  s u r r o u n d i n g  h a z e .  A r t e r i e s  and v e i n s  became 
l a d l s t i n g u l s h a b l e  a n d , e v e n t u a l l y , a l m o s t  h i d d e n .
No t r a c e  of- h a e m o r r h a g e  had been n o t e d .
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A r r a n g e m e n t s  b e i n g  c o m p l e t e d ;  p a r a c e n t e s i s  
c o r n e ae was d o n e :  b u t  no i m m e d i a t e  i m p r o v e m e n t  i n  
v l S i o n  r e s u l t e d .  Me a n t i me  f u r t h e r  o p h t h a l m o s c o p i c
e x a m i n a t i o n  was f u t i l e .
O p h t h a l m o s c o p i c  e x a m i n a t i o n  of  t h e  r i g h t  eye . - r
I n s p e c t i o n  o f  t h e  r i g h t  eye  showed a d a r k  
f u n d u s  and a r e d d  i sh d i sc  wi t h  b l u r r  ed e d g e s  : t h e
a r t e r i e s  wer e  t y p i c a l l y  of  t h e  " s i l v e r  w i r e  ap.pear-!- 
a n c e "  and u n d u l y  t o r t u o u s :  t h e  v e i n s  we r e  a l s o
t o r t u o u s  and f u l l ;  and a t  two p l a c e s  v i s i b l y  ob­
s t r u c t e d  by t h e  o v e r l y i n g  a r t e r i e s .  The p i g m e n ­
t a r y  d i s p o s i t i o n  a t  t h e  m a c u l a  s u g g e s t e d  some d i s ­
t u r b a n c e  t h e r e .
F a m i l y  h i  s t o r y : -
F a t h e r  d i e d  s u d d e n l y  a t  f 1 f t y - f o u r  ( c a u s e - u n k n o w n ) .  
M o t h e r  d i e d  a t  s i x t y  f rom a p o p l e x y .
Had o n l y  one  b r o t h e r ,  who d i e d  a t  f o r t y - e i g h t  
f rom a p o p l e x y .
P e r s o n a l  h i  a t  o r  y i -
M a r r t e d  and wi dowed:  f i r s t  t h r e e  p r e g n a n c i e s
e nde d  I n  m i s c a r r  t a g e s :  t h e n  two c h i l d r e n  we r e  b o r n
b u t  b o t h  d i e d  i n  i n f a n c y .  Has s u f f e r e d  much 
f rom c h r o n i c  b r o n c h i t i s  d u r i n g  t h e  p a s t  t e n  y e a r s :  
two y e a r s  ago s h e  had a ' p e c u l i  a r  t u r n ' wh i c h  was
f i g ,  I I ,
I, ?k# faaias 9 I the l e f t  eye
I
t w e l v e  h e u ï s  l a t e r :  a e t e  t h e  d i s t r i b u t i e a  
f f  t h e  e e dema  a a d  t h e  a p p e a r a a e e  e f  t h e  
a h e r r y - r e d  s p o t ;  t h e  m&rgim e f  t h e  d i s e  I s  
v e r y  h l a r r e d j  t h e  a r t e r i e s  a r e  e f  l a r g e r  
e a l l h r e  aad  shew b l e e d  e y i i a d e r s t  t h e  v e i a s  
are v e r y  p r e m l a e a t .

(  45 .  )
d e s a r i b e d  t h a n  a s  ' a  s l i g h t  a p o p l e c t i c  s t r o k e : '  
t h e r e  was no a f f e c t i o n  o f  t h e  l i m b s  b u t  s h e  became  
g i d d y  and c o n f u s e d  and had d i f f i c u l t y  i n  s p e a k i n g :  
t h i s  p a s s e d  away i n  a d a y  o r  two and s h e  h a s  had  
no r e c u r r e n c e :  h a s  n e v e r  had  any t r a n s i e n t  a t t a c k s
o f  b l i n d n e s s  i n e i t h e r e y e ,  e t c .
G e n e r a l  C o n d i t i o n : -
T a l l , ,  o b e s e  and c o m p l e x i o n  p a s t y :  l i p s  showed
s l i g h t  l i v i d i t y :  t h e  a r t e r i e s  ( r a d i a i s  and t e m p o r ­
a l s )  were  r i g i d  and t o r t u o u s  and t h e  t e n s i o n  r a t h e r  
h i g h :  c h e s t  e m p h y s e m a t o u s  and s i g n s  of  c h r o n i c
b r o n c h i t i s  m a r k e d :  no a p p a r e n t  e n l a r g e m e n t  o f  t h e
h e a r t  and t h e  s o u n d s ;  t h o u g h  f a i n t , ,  s eemed p u r e .  
U r i n e :  a p . g r .  1024 ,  a c i d :  r e p e a t e d l y  showed  a
s l i g h t  h a z e  w i t h  t h e  h e a t  t e s t :  no tub© c a s t s  f o u n d .
No o t h e r  a b n o r m a l i t y .
On t h e  f o l l o w i n g  d a y  o p h t h a l m o s c o p i c  exam­
i n a t i o n  showed t h a t  t h e  oedema  was l e s s e n i n g :  t h e
d i s c  was s t i l l  v e r y  b l u r r e d  and i t s  m a r g i n s  s w o l l e n :  
t h e  m a c u l a r  r e g i o n  was. p a l l i d  and o e d e m a t e u s : h e r e  
t h e  d i f f u s e  r e d n e s s , !  a l r e a d y  n o t e d ,  was b e t t e r  
d e m a r c a t e d :  on m i n u t e  i n s p e c t i o n  a r i n g ,  a l i t t l e
s m a l l e r  i n  c i r c u m f e r e n c e  t h a n  t h e  d i s c ;  and e n c l o s ­
i ng  a s l i g h t l y  p a l e r  a r e a , w a s  s e e n  and i n  t h e  c e n t r e
( 4 6 .  )
o f  t h i s  was a s m a l l  r e d  s p o t .  The a r t e r i e s  were  
b a r e l y  d i s c e r n a b l e  upon  t h e  d i s c  and; t h e i r  c o u r s e  
was ,  i n  p l a c e s /  q u i t e  o b s c u r e d *  They now s eemed  
n o r ma l  i n  s i z e  a nd  t h e  b l o o d  s t r e a m ;  t h o u g h  s t i l l  
b r o k e n  i n t o  c y l i n d e r s ;  was much more r a p i d . .
P r e s s u r e  on t h e  eyeb  a l 1 r e a d  11 y i n t e r f e r e d  w i t h  
t h e  c u r r e n t , :  b u t  i t  now r e q u i r e d  c o n s i d e r a b l e  
p r e s s u r e  t o  s t o p  i t  e n t i r e l y .  The v e i n s  a p p e a r e d  
u n u s u a l l y  p r o m i n e n t  b u t  d i d  n o t  show much e n l a r g e ­
ment :  t h e  i n f e r i o r  b r a n c h e s  wer e  u n d u l y  t o r t u o u s
and t h e i r  p e r i p h e r a l  p o r t i o n s  dark,  and r e l a t i v e l y  
f u l l :  p n l s a t l o n  was o b v i o u s  and I n c r e a s e  o f  i n t r a ­
o c u l a r  p r e s s u r e  c a u s e d  ma r k e d  e n g o r g e m e n t .  T h e r e  
we r e  no h a e m o r r h a g e s  s e e n .
The l a s t  e x a m i n a t i o n  was m;ade f o u r  d a y s  
l a t e r »  as  p a t i e n t  was l e a v i n g  h o s p i t a l .  The 
f u n d u s  was b e g i n n i n g  t o  t a k e  on a d u l l  o p a q u e  
l o o k ;  t h e  p o s t e r i o r  p o l e  was g r e y i s h —w h i t e  i n  
t i n t  and t h e  r e d  s p o t ,  d e l i m i t e d  as  b e f o r e , ,  was 
now d a r k  r e d  1n c o l o u r .  The a r t e r i e s  and v e i n s  
showed I i t t  l e  : c h a n g e  t h o u g h ,  p e r h a p s , ,  t h e  c u r r e n t  
was- l e s s  v i g o u r o u s  and more  e a s i l y  s t o p p e d /  P e r ?  
c a p t i o n  o f  l i g h t  was s t i l l  q u i t e  l o s t .
As p a t i e n t  l i v e d - a t  a c o n s i d e r a b l e  d l s -  
t a n c e  I h a v e  had  no o p p o r t u n i t y  o f  maki ng  a
(  47")
f u r t h e r  e x a m i u a t i a n  b u t  I  l e a r n e d  t h a t  t h e  eye  
ha s  r e m a i n e d  q u i t e  b l i n d .
CASE I I .
J .  C. , a e t .  S3,  r a i l w a y - m a n ,  s in g lc e .
C o m p l a i n e d  o f  l o s s  Of s i g h t  i n  t h e  r i g h t  e ye  of  
f i f t e e n  h o u r s  d u r a t i o n .
He s t a t e d  t h a t  e i g h t  d a y s  ago ,  w h i l e  at  work on t h e  
t op  of  .a waggon,  u n l o a d i n g  c o a l , '  t h e  s i g h t  o f  h i s  
r i g h t  eye  s u d d e n l y  became dimmed.  He had no o t h e r  
symptoms and f e l t  i n  t h e  b e s t  o f  h e a l t h .  The 
v i s i o n  was r e d u c e d  t o  dim p e r c e p t i o n  o f  l i g h t  b u t  
a f t e r  t h e  l a p s e  o f  a  few m i n u t e s  i t  b e ga n  t o  c l e a r  
somewhat  and t h r e e  h o u r s  a f t e r w a r d s  o n l y  c e n t r a l  
v i s i o n  was a f f e c t e d ;  he d e s c r i b e d  I t  as " a  b a l l  
of  mi St  i n  f r p n t o f  t h e  s i g h t "  and when he  l o o k e d  
a t  a f a c e  he  saw t h e  f o r e h e a d  and c h i n  b u t  n o t  t h e  
c e n t r a l  f e a t u r e s .  T h i s  g r a d u a l l y  c l e a r e d ,  t h e  
m i s t y  b a l l - g e t t i n g  s m a l l e r  and s m a l l e r ,  and e i g h t  
d a y s  a f t e r  t h e  o n s e t  he c o n s i d e r e d  h t s  v i s i o n  
n o r m a l .  an  t h e  e v e n i n g  o f  t h a t  day h is .  n i g h t  eye
( 48 . )
a g a i n  s u d d e n l y  we n t  . q u i t e  b l i n d ,  and n e x t  m o r n i n g  
he oame t o  t h e  I n f i r m a r y ,
On e x a m i n a t i o n  t h e  r i g h t  p u p i l  was s l i g h t l y  
l a r g e r  and  r e a c t e d  s l u g g i s h l y  t p  l i g h t :  t e n s i o n
n o r m a l .  V i s i o n  was r e d u c e d  t o  f a i n t  p e r c e p t i o n  o f
l i g h t  w i t h  a s m a l l  p a r t  o f  h i s  f i e l d .  I n  t h e  l e f t  
e y e  v i s i o n  was n o r m a l .
O p h t h a l m o s c o p i c  e x a m i n a t i o n  of  t h e  r i g h t  e y e ; -
The f u n d u s i  as  a whole, ;  was o f  good c o l o u r ,  
t h e  d i s c  of  an e v e n  p i n k i s h - r e d ^  m a r g i n s  d i s t i n c t  
e x c e p t ,  f o r  a s m a l l - p a r t  a t  t h e  i n n e r  and l o w e r  
e d g e ,  wher e  t h e  o u t l i n e  was b l u r r e d  and l e d  i n t o  
a h a z y  p a r t  o f  t h e  f u n d u s .  At t h e  o u t e r  s i d e  of  
t h e  d i s c  a q u a d r a n t - ^ s h a p e d  p a t c h  of  d a r k  r e d  f u n d u s  
was se e n , ,  i n  s i z e  a l i t t l e  l o n g e r  t h a n  t h e  d i s c  
and t h r e e - f o u r  t b s  i t s  b r e a d t h .  The b o r d e r s  o f  
t h i s  p a t c h  we r e  f a i r l y  w e l l  d e f i n e d ^  t h e  s u p e r i o r  
m a c u l a r  a r t e r y  b e i n g  s e e n  a t  i t s  u p p e r  and t h e  two 
b r a n c h e s  o f  t h e  i n f e r i o r  m a c u l a r /  c r o s s i n g  i t s  
l o w e r  e d g e . .  I n  t h e  c e n t r e  of  t h i s  a r e a ,  a e l l i o -  
r e t i n a l  a r t e r y  was s e e n :  i t  eme r ged  n e a r  t h e
b o r d e r  of.  t h e  d i s c  and d i s a p p e a r e d  b e f o r e  r e a c h i n g  
t h e  o u t e r  l i m i t  o f  t h e  p a t c h .  Two l a r g e  a r e a s  of  
oedema were  s e e n :  one  s i t u a t e d  be l ow t h e  d l s c  and
p a r t i a l l y  o b s c u r i n g  t h e  ma i n  t r u n k s  o f  t h e  i n f e r i o r
Fig* I I I ,
11  ^ J,@,^ The faadas ©f the  r i g h t  eye  
•& ©djiissiefis ©a the  whole i t  i s  o f  good 
oo loar i  mote the d i s t r i b a t i o a  of  the oedema; 
amd the area of the  r e t i a a  a a y p l i ed  hy the  
o i l l o ^ r e t i a a l  a r tery :  the a r t e r i e s  are mot 
markedly aarrowed amd e oa ta in  hlood: the  
welms are darker tham mormal amd mhtghthy 
irregmlar .

(  5 0 .  )
b l oo d  v e s s e l s ,  t he  o t h e r  s u r r o u a d i a g  the. $ ao u l a r  
r e g i o n :  t he  maaula i t s e l f  appeared as a very  f a t a t ,
d i f f a a e l y  r ed ;  spot / ;  somewhat ova l  i a  shape:  i t
had a ‘ s t i p p l e d ’ ap pea ra nce /  the c e n t r e  s l i g h t l y  
d a rk e r  and t h e  edge f a i r l y  abrup t :  amid t h i s
oedema/  sur ro&nding thé  macula,  a c i r c l e  of smal l  
p a r 1 8 of  t o r t u o u s  v e s s e l s  was j u s t  d i s oe r na b l e *
No haemor rhages  were noted .
V e s s e l s , . -
The r a t i o  in  s i z e  between the  a r t e r i e s  and 
t h e  v e i n s ; i s  a l t e r e d ,  but  i t  i s  u n c e r t a i n  whether  
t h i s . i s  due t o  a s l i g h t  c o n s t r i c t i o n  . in t he  arter. . -  
. l e s  or  t o  a s l i g h t  d i s t e n s i o n . i n  the  v e i n s .  Both 
t he  super  1 or  and t he  I n f e r i o r  a r t e r  1 es a re  1 mp.er—. 
f e c t l y  f i l l e d , : , a n d  p u l s a t i o n ;  e s p e c i a l l y  over  t he  
d i s c  . i s wal l  marked.  On c a r e f u l  . exami na t i on  t he  
blood c u r r e n t  i s  seen to be g r a n u l a r  and runs  along 
wi th a f l u t t e r i n g  movement.  on p. ress ing t h e  .eye­
b a l l  the  a r t e r i e s  become t h i c k e r  and r e dd e r  and 
i f  the  p r e s s u r a i s  . i n e r ea ae d  s uf f  i c i en t l i y*  p u l s ­
a t i o n  and c i  r cu l  a t  1 on c an be s topped.  The c 11lo -  
r e t i n a l  a r t e r y / :  above no t ed ;  seems .wel l  f i l l e d :  
no p u l s a t i o n  can he d e t e c t e d  and no a l t e r  a t  ion i s  
. no ted  l n . i t  d u r i n g  the  p r e s s u r e  exper iment s . .
The v e i n s  a r e  d a r k e r  than normal ; and
( 5 1 - )
S l i g h t l y  i r r e g u l a r  i n  o u t l i n e  : j u s t  a s  t h e y  r e a c h
t h e  d i s c ’ s e d g e  t h e y  become l i g h t e r  i n  c o l o u r  and 
a t  t h e  c e n t r e  o f  t h e  d i s c  a p p e a r  c p m p . a r a t i v e l y  
e mp t y :  t h r o u g h  t h i s  l i g h t  s e c t i o n  a t i n y  s t r e a m
o f  b l o o d  r u n s  i n  a w r i g g l i n g  f a s h i o n :  v e r y  s l i g h t
p r e s s u r e  on t h e  e y e b a l l  s t o p s  t h i s  c u r r e n t  and 
d r i v e s  t h e  b l o o d  f r om t h e  s e c t i o n s  o f  t h e  v e i n s  
upon t h e  d i s c .  The b l o o d  i n  t h e  v e i n s  i s  d e c i d e l y  
g r a n u l a r ;  and p u l s a t i o n  n o t e d .
O p h t h a l m o s c o p i c  e x a i p i n a t i o n  of  t h e  l e f t  e y e . ?
The  f u n d u s  was o f  a  d a r k - r e d  c q l c i u r  and 
s howed a d i r t y  t e s s e l a t i o n :  t h e  d i s c  was ‘ f i e r y ’
and s u r r o u n d e d  w i t h  a b r o a d  c h o r o i d a l :  ring: b o t h
a r t e r i e s  a nd  v e i n s  were  s l i g h t l y  t o r t u o u s  and 
v e r y  f u l l  i n  a p p e a r a n c e :  t h e  p e r i p h e r y  o f  t h e
f u n dus  was m a r k e d l y  p i g m e n t e d ,  as  was a l s o  t h e  
m a c u l a r  r e g i o n .  No a b n o r m a l i t i e s  were  no, ted.
P a mi l y  h i s  t q c y , -
P a t h e r  l i v i n g  and  w e l l ,  aged f i f t y —e i g h t :  m d t h e r
d i e d  i n  c h i t d - b e d :  f i v e  b r o t h e r s  and one  s i s t e r
a l i v e  and  w e l l :  o n e  d i e d  i n  I n f a n c y  and t h r e e
w e r e  s t i l l - b o r n *
P e r s o n a l  H i s t o r y .  -
Has aliways been v er y  h ea l t hy :  at twenty had a
^ ig *  IV*
Gas® II* J*e*-»- The faadas e f  th e  e ig h t  eye  
t e a  days l a t e e t  a # te  the p& llee  aad th e  
e e a e i i t a e a s a e s s  # f  the eh e tey —eed s p e t l  
the a e t e e i e s  are p a le r  aad i s p e r f e e t l y  




(  53 .)
c h a n c r e ,  f o l l o we d  by t h e  u s u a l  s e c o n d a r i e s :  d r i n k s
a l a r g e  amount  o f  adcohoi*^
G e n e r a l  c o n d i t i o n
S t r o n g ,  w e l l r b u i l i t ,  m u s c u l a r  man: f l o r i d  com?
g l e x i o n :  p u l s e  f o r c i b l e  and m o d e r a t e l y  high-
t e n s i a n e d :  , h e a r t  n o r m a l :  s e c o n d  s o u n d  a c c e n t u a t e d .
U r i n e  n o r m a l .
D u r i n g  t h e  n e x t  t e n  da ys  t h e  f u n d a l  con ­
d i t i o n  showed l i t t l e  c h a n g e  beyond  c l e a r i n g  som®- 
wha t :  h i s  v i s i o n / h o w e v e r ,  had i mpr ove d  and he
c o u l d  now c o u n t  f i n g e r s  w i t h  a s m a l l  p-ar t  o f  h i s  
t e m p e r  a l  f i e l d .  The day a f t e r w a r d s  t h e  s u p e r i o r  
t e m p o r a l  r e t i n a l  a r t e r y  was dim;  n a r r o w e d ,  and 
v e r y  I m p e r f e c t l y  f i l l e d :  f rom i t s  o r i g i n  and f o r
t h e  l e n g t h  o f  t h r e e  d i  s e s - b r e a d t h  u p w a r d s /  i t  
a p p e a r e d  q u i t e  e mp t y :  on w a t c h i n g ;  h o w e v e r ,  one
c o u l  d s e e ,  a t  i n f  r e  q u e n t  i n t e r v a l s , ,  a t i n y  and 
v e r y  g r a n u l a r ;  s t r e a m  p a s s i n g  s l o w l y  up t h e  v e s s e l :  
on t h e  o t h e r  hand,  t h e  s u p e r i o r  n a s a l  r e t i n a l  a r t e r y  
was w e l 1 f i l l e d  and b u t  s l i g h t l y  g r a n u l a r :  p u l ­
s a t i o n  was d e t e c t e d  on p r e s s u r e .  No n o t e w o r t h y  
c h a n g e  i n  t h e  i n f e r i o r  a r t e r i e s ,  b u t  a l l  t h e  v e i n s  
were  b e c o mi ng  more  e n g o r g e d  and s w o l l e n  and p r e ­
s e n t e d  a i t v i d ,  l umpy l o o k .  The m a c u l a r  r e g i o n
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i n  t hem c o u l d  be s t o p p e d  upon t h e  d i s c ,  i t  c o u l d  
n o t  b e  s a i d  t h a t  t h e  c i l l o - r e t l n a l  a r t e r y  was 
v i s i b l y  e n l a r g e d , ;
Ten d a y s  1 a t e r  t h e  f u n d u s  was c h e a r  and 
o f  p r a c t i c a l  l y  the,  same c o l o u r  a s  i t s  f e l l o w :  t h e
r e t i n a l ■ s t r i a e  wer e  s t i l l . f a i n t l y  s e e n :  t h e  d i s c
was b e c o mi n g  p a l e r ;  t h e  w h i t i s h  o p a c i t y  i n  t h e  
m a c u l a r  r e g i o n  had d i s a p p e a r e d  and t h e  m a c u l a  i t s e l f  
was o f  a b r o wn i  s h j  g r a n u l a r  a p p e a r a n c e ,  and i n f e r -  
i o r l y  t o  i t  we r e  n u m e r o u s  b r i l l i a n t ;  w h i t e  p i n ­
p o i n t  s p o t s .  The v e i n s  were  f u l l . b u t  a p t  a t  a l l -  
t o r t u o u s ;  the .  a r t e r i e s  s eemed  f a i r l y  no r ma l  b u t  
i t  was n o t e d  t h a t  t h e  a r t e r i a l - p u l s e  c o u l d  be  more 
r e a d i l y  i n d u c e d  i n  t h i s  eye  t h a n  i n  t h e  l e f t , .  0n 
c a r e f u l -  exaàLi n a t i o n  of  t h e  a r t e r i a l :  w a l l s  I C-Quld. 
now s a t i s f y  m y s e l f  t h a t  a t  p l a c e s  t h e y  wer e  c o v e r e d  
w i t h  s m a l l  a r e a s  o f  g r e y i s h - w h i t e  o p a c i t y :  s i m i l a r
a p p e a r a n c e s  c o u l d  be d e t e c t e d  i n  t h e  l e f t  eye  on 
m i n u t e  1 a s p  e c t  i on.  Hi s v i  s ua l  f i e l d  h a s  I mpr oved
c o n s i d e r a b l y „  more  e s p e c i  a l l y  on t h e  t e m p o r a l  s i d e ,
20
and he was a b l e  t p  r e a d  2 0 0  on 8 n e l I a n  s T e s t  Type, .
When s e e n  o n e  y e a r  l a t e r  t h e  c i r c u l a t o r y  
a p p e a r a n c e s  we r e  s t i l l  v e r y  s i m i l a r :  t h e  c i l i o - r
r e t i n a l  a r t e r y  had  n o t  i n c r e a s e d  i n  s i z e :  b u t  two
m i n u t e  v e s s e l s , ,  v e r y  t o r t u o u s , ,  were  now s e e n  t o
(  5 7 , , )
a c compa ny  i t ,  I was u n a b l e  t o  d e t e r m i n e  w h e t h e r  
t h e y  we r e  a r t e r i o l e s  or  v e n u l e s .  The di s .c  was 
p a l e r  and i t s  m a r g i n s  d i s t i n c t ; -  v i s i o n  was c e r t a i n  
l y  n o t  i m p r o v e d  b u t  p a t i e n t  t h o u g h t  ” t h e  d i mn e s s  
was t h i n n i n g . ”
CASE I I I .
J .  K. , a e t .  54 ,  e n g i n e - f i t t e r ,  m a r r i e d .
C o m p l a i n e d  o f  b l i n d n e s s  i n  t h e  r i g h t  e y e  of  t w e n t y  
m i n u t e s  d u r a t i o n .
P a t i e n t  had J u s t  c e a s e d  work a t  d i n n e r - t i m e  and on 
comi ng  o u t  o f  t h e  door  i n t o  t h e  s u n s h i n e  he s u d d e n ­
l y  ' f e l t  g i d d y  and p e c u l i a r : '  a l m o s t  s i m u l t a n e o u s ­
l y  t h e  s i g h t  dimmed i n  b o t h  e y e s :  i n  a moment or
two t h e  v i s i o n  q u i c k l y  r e t u r n e d  t o  t h e  l e f t  eye  and 
t h e  g i d d i n e s s  p a s s e d  away b u t  t h e  r i g h t  eye  r e m a i n ­
ed q u i t e  d a r k .  He came t o  t h e  I n f i r m a r y  a n d , wa s  
a d m i t t e d .
On e x a m i n a t i o n  t h e  r i g h t  p u p i l  was s e m i -  
d i l a t e d  and d i d  n o t  r e a c t  t© l i g h t :  L e f t  p u p i l
no r ma l  : t e n s i o n  i n  b o t h  n o r m a l .  V i s u a l  a c u i  t y
i n  r i g h t  eye  P a i n t  p e r c e p t i o n  o f  l i g h t :  i n  l e f t
eye  = ..
( 5 8 .)
O p h t h a l m o s a o p i 0 e x a m i n â t  t q n  o f  ï i g h t  e y e , -
Fundus  r a t h e r  p a l e , ,  e s p e c i a l l y  t o w a r d s  t h e  
m a c u l a r  r e g i o n :  t h e  d i s c  was p a l l i d  w i t h  m a r g i n s
c l e a r l y  d e f i n e d  and t h e  a r t e r i e s  were  t h r e a d - l i k e  
and empt y :  t h e  v e i n s  a l s o  l o o k e d  empt y  and f h a t . i
P r e s s u r e  on t h e  e y e b a l l  p r o d u c e d  no c h a n g e .  In  
t h r e e  o r  f o u r  m i n u t e s  oedema  o f  t h e  r e t i n a  b e g a n  
t o  show,  t h e  e d g e s  of  t h e  d i s c  g e t t i n g  v e l v e t y  and 
s o f t :  i n  t h e  m a c u l a r  r e g i o n  t h e  d i s p o s i t i o n  Of t h e
oedema  c a u s e d  t h e  c e n t r a l  s p o t  t o  a p p e a r  as  a 
d i f f u s e  r e d d i s h  haze , ,  i n  s i z e ,  somewhat  L a r g e r  t h a n  
t h e  d i s c .
Thi  2 t y —f i v e  mi n a t e s  a f  t e r  t h e  o ,nse t  t h e  
r e t u r n  of  t h e  c i r c u l a t i o n  was n o t e d  i n  t h e  s u p e r i o r  
t e m p o r a l  b r a n c h .  Here> l i t t l e  c y l i n d e r s  o f  b l o o d  
• e n t e r e d  i n  a s l o w ,  j e r k y  f a s h i o n ,  t he  c u r r e n t  show­
i n g  s i m i l a r  c y c l i c  a l t e r a t i o n s  t o  t h o s e  n o t e d  i n  
c a s e  I :  a t  f i r s t  t h e  r e v e r s e  waves  c a u s e d  t h e
b l Ood tQ e n t i r e l y  d i s a p p e a r  a t  t i i p e s ,  b u t  i t  g r a d ­
u a l l y  m o u n t e d  h i g h e r  and h i g h e r  u n t i l  t h e  who1 e 
v i s i b l e  l e n g t h  o f  t h e  a r t e r y  showed a p r o c e s s i o n  
o f  o s c i l l a t i n g  b l o o d  c y l i n d e r s .  S h o r t l y  t h e r e ­
a f t e r , ,  t h é  i n f e r i o r  t e m p o r a l  a r t e r y  b e g a n  t o  f i l 4  
i n  a s i m i t a r  f a s h i o n  b u t  h e r e  t h e  c u r r e n t  was. much 
s l o w e r  and a t  t i ^ e s  q u i t e  s t i a t i o n a r y : w h i l s t  i n
(  5 9 .)
t h i s  L a t t e r  o a n d i t i o a  a d e f i n i t e , ,  and p e r i o d i c  t o -  
a n d - f r o ,  movement  was m a n i f e s t e d . .  The c a r r e s g o n d -  
i n g  n a s a k  b r a n c h  showed  s i m i l a r  a p - g e a r a n c e s .
The  v e i n s  wer e  now f i l l i n g  up and  becoming 
d a r k  a n d  u n e v e n :  t h e  c u r r e n t  was v e r y  slow,  and
g r a n u l a r  and o n l y  i n d e f i n i t e l y  p u l s a t o r y :  p r e s s u r e
o n  t h e  e y e b a l l  r e a d i l y  e m p t i e d  t h e i r  p r o x i m a l ,  
p o r t  i o n s  and c a u s e d  p e r  ip h e r a l  e n g o r g e m e n t .
Two h o u r s ,  a f t e r  t h e  o n s e t  a sma l l ,  s t r i a t e ,  
f l a m e - s h a p e d  h a e m o r r h a g e  a p p e a r e d ,  j u s t  o u t s i d e  t h e  
d i s c  , and mi d - wa y  b e t w e e n  t h e  b r a n c h e s  o f  t h e  s u p e r ­
i o r  t e m p o r a l  and t h e  s u p e r i o r  n a s a l /  r e t i n a l  a r t e r ­
i e s ,  The oedema  h a d  s t e a d i l y  i n c r e a s e d  and was 
e s p e c i a l l y  m a r k e d  a r o u n d  t h e  d i s c ,  a l o n g  t h e  l a r g e r  
v e s s e l s ,  and i n  t h e  m a c u l a r  r e g i o n .  The c i r c u ­
l a t i o n  was. g r a d u a l l y  i m p r o v i n g  and t h e  c u r r e n t ,  
more p a r t i c u l a r l y  i n  t h e  s u p e r i o r  t e m p o r a l  b r a n c h ,  
was npw v e r y  r a p i d :  t h e  l i t t l e  c y l i n d e r s  r u s h e d
a l o n g  and wer e  b a r e l y  s e p a r a t e l y  d i s t i n g u i s h a b l e .
I n c r e a s e  o f  i n t  r a—o o u l  a r  t e n s i o n  s 1 owed the.  c u r r e n t  
and e l i c i t e d  d i s t i n c t  p u l s a t i o n .
Soon t h e  oedema  became so marked  t h a t  t h e  
v e s s e l s  wer e  i n  l a r g e  p a r t  o b s c u r e d  a nd ,  e sp  e e l  a l l y  
a r o u n d  t h e  d i s c ,  t h e  d i  f f e r e n t l a t  i on  o4 a r t e r i e s  
and v e i n s  was i m p o s s i b l e .  At t h i s  t inpe ( s i x  h o u r s
.FIS. TII.
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(  S I . )
a f t e r  t h e  o n s e t )  f u r t h e r  o p h t h a l m o s c o p l o  e x a m i n -  
a t i p n  o f  t h e  eye  was p . o s t p o n e d .
Opht halmosGopi c  e x a m i n a t i o n  o f  t h e  l e f t  e y e . ^
The f u n d u s  seemed  h e a l t h y :  na  a b n o r m a l i t i e s
n o t e d  i n  t h e  v e s s e l s :  d i s c  n,ormal .
F a m i l y  h i  s t o r y , -
M o t h e r  d i e d  a t  t h i r t y - e i g h t  i n  c h i l d - b e d .
F a t h e r  d i e d  s u d d e n l y  a t  s e v e n t y - e i g h t  -t c a u s e  
unknown.
P a t i e n t  was one o f  a f a m i l y  of  t h r e e  -  t h e  o t h e r  
t wo  a r e  a l i v e  and w e l l .
P e r  so n a l  h i s 10 r  y„ -
Had t y p h o i d  f e v e r  i n  c h t t d h o p d :  o t h e r w i s e  h a s
a l w a y s  b e e n  e x c e p t  i o n a l 1y h e a l t h y ^  s t a t e s  t h a t  he 
has.  n o t  b e e n  a da y  o f f  h i s  work I n  t h i r t y  y e a r s  
and was i n  t h e  b e s t  o f  h e a l t h  on t h e  day he went  
b l i n d . .  No p r e v i o u s  v i s u a l  d i s t u r b a n c e .
Had s i x  of  a f a m i l y  — two dead, :  o n e  f rom p n e u m o n i a ;  
t h e  o t h e r /  t h e  r e s u l t  o f  an a c c i d e n t .
I s  a t o t a l  a b s t a i n e r  and no h i s t o r y  o f  v e n e r e a l  
d i s e a s e .
G e n e r a l  c o n d i t i o n . . —
P a t i e n t  l o o k e d  r o b u s t  and h e a j t h y :  no
a b n o r m a l i t y  d e t e c t e d  i n  t h e  p u l m o n a r y  o r  v a s c u l a r
(  62. . )
s y s t e m s :  u r i n e  normal*.
F u r t h e r  o g h t h a l m o s c a p i c  e x a m i n a t i o n s .  -
Ne x t  day  t h e  f u n d u s  was s t i l l - r e m a r k a b l y  
o e d e m a t o u s  b u t  b e yond  t h i s  f a c t  n o t h i n g  f u r t h e r  
caul -d be  d e t e r m i n e d . .  On t h e  f o l l o w i n g  day  i t  was 
b e g i n n i n g  t o  c l e a r  t o w a r d s  t h e  p e r i p h e r y  and t h e  
o u t l i n e  o f  v e s s e l s  c o u l d  be d i ml y  s e e n .  Two d a y s  
l a t e r  t h e  h a z e  had  c l e a r e d  s u f f i c i e n t l y  t o  p . e rmi t  
o f  f u r t h e r  o b s e r v a t i o n :  what  a t t r a c t e d  mos t
a t t e n t i o n  was a s m a l l ,  i n d e f  i n i  t e l  y f 1 amey-shaped,  
h a e m o r r h a g e  a t  t h e  o u t e r  s i d e  o f  t h e  d i s c .  None 
of  t h e  v e s s e l s  c o u l d  be f o l l o w e d  f a r  and t h e  
a r t e r i e s  and v e i n s  were  s t i l l . l a r g e l y i n d i s t i n g u i s h ­
a b l e .  S i x  d a y s  a f t e r  t h e  o n s e t  a f u r t h e r  s ma l l -  
h a e m a r r h a g e  was d e t e c t e d ,  a l i t t l e  a bove ,  and t o  
t h e  i n n e r  a i d e  o f ,  t h e  m a c u l a :  i t  v. as r o u n d  and
d i d  n o t  a p p e a r  t o  be s t r i a t e .  The m a c u l a r  r e g i o n  
was o p a q u e l y  wh i t e :  i n  i t s  c e n t r e  a t h i n  r e d d i  sh 
r i n g ,  s l i g h t l y  l a r g e r  t h a n  t h e  d i s c , was s e e n  and 
i n  t h e  m i d d l e  of  t h i s  a s m a l l  d a r k  r ed  e l l i p t i c a l -  
s p o t .  The v e i n s  were  d a r k ,  une ve n  and t o r t u o u s :  
t h e  a r t e r i e s  s t i l l  showed r a p i d l y ,  moving  b l o o d  
c y i  i  n d e r  s and p u l s a t i o n  was r e a d  i l y  e 1 1 c i  t a d  on 
p r e s s u r e .  F a i n t  p e r c e p t i o n  of  l i g h t  was. now
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(  S4. )
p r e s s â t . .  On t h i s  day p a t i e n t  l e f t  h o s p i t a l . .
O p h t h a l m a s G o p l o  e x a m i n a t i o n  one  week l a t e r . -
The f u n d u s  was d u l l - a n d  o p a q u e - l o o k i n g  
and showed t r a c e s  of  oedema i n  i t s  l o w e r  h a l f r  
t h e  d i s c  was p a l e  a nd  y e l l o w i s h  a n d  i t s .  n a s a l - a , a d  
i n f e r i o r  b o r d e r s  w e l l  d e f i n e d : :  t h e  o u t e r  s i d e  was 
s t i l l J  much s w o l l e n  and o b s c u r e d  t h e  v e s s e l s  p a s s i n g  
o v e r  i t :  f a i n t  t r a c e s  o f  t h e  two h a e m o r r h a g e s ,
n o t e d  h e r e ,  c o u l d  s t i l l  be s een .  The s u p e r i o r  
a r t e r i e s  w e r e  o f  good  b r e a d t h  and c o u l d  be f o l l o w ­
ed f a r  up t h e  f u n d u s :  t h e y  were v e r y  l i g h t  i n
c o l o u r  and  e m p t y - l o o k i n g :  t h e s e  v e s s e l s  p r o b a b l y
c o n t a i n e d  some b l ood , i  a s  mar k e d  p r e s s u r e  on t h e  
e y e b a l l  w h i t e n e d  t hem c o n s i d e r a b l y .  The v e i n  was 
l a r g e /  d a r k  a nd  u n e v e n ,  b e i n g  e s p e c i a l l y  s w o l l e n  
j u s t  b e f o r e  r e a c h i n g  t h e  d i s c ’ s b o r d e r :  upon t h e
d i s c  i t  was much n a r r o w e r  and p a l e r .  P u l s a t i o n  
i n  t h e  v e i n  was e a s i l y  e l i c i t e d  on p r e s s u r e  and 
i m p a r t e d  an e e l - l i k e  movement  t o  t h e  v e s s e l .  On 
a c c o u n t  o f  t h e  oedema ,  t h e  l o we r  v e s s e l s  were more 
o b s c u r e /  t h e  a r t e r i e s  showed a f a i n t  c i r c u l a t i o n  
b u t  no p u l s a t i o n :  t h e  i n f e r i o r  v e i n s  e x h i b i t e d
a p p e a r a n c e s  s i m i l a r  t o  t h e  s u p e r i o r  b r a n c h . .  At t h e  
p o s t e r i o r  p o k e  t h e r e  was. a m a r k e d l y  p a l e  a r e a  a b o u t
( ®5.)
t w i c e  t h e  s i z e  o f  t h e  d i s c :  a ro. and t h i s : ,  and o v e r
i t s  m a r g i n ,  t o r t u o u s  v a s c u l a r  t w i g s  w e r e  very- 
e v i d e n t .  I n  t h e  c e n t r e  0 Î t h i s  a r e a  was a  s m a l l  
g r e y i s ; h - b r p B n  s p o t  w i t h  s o t t  e d g e s :  t h e  h a e m o r r ­
h a g e  i n  t h i s  r e g i o n  was now o n l y  v i s i b l e :  as. a 
f a i n t  g r a n u l a r ,  b r o w n i s h  p i g m e n t a t i o n .
P e r c e p t i o n  of  l i g h t  was d o u b t f u l .
The l a s t  o p h t h a l m o s c o p i c  e x a m i n a t i o n  ; I 
had  t h e  o p p o r t u u t t y  Of making was a b o u t  a y e a r  
a f t e c  t h i s .  I t h e n  f p u n d  t h e  t y p i c a l  p i c t u r e  o f  
r e t i n a l  - a t r o p h y .  The d i s c  was a d i r t y  g r e y i s h -  
w h i t e  w i t h  w e l l  d e f i  ned m a r g i n s :  t h e  a r t e r i e s  weure
mere  s t r e a k s  b e c o m i n g  i n v i s i b l e  t o w a r d s  t h e  p e r i ­
p h e r y ,  The v e i n s , w h i c h  were much n a r r o w e d ,  p u r ­
s ue d  a s t r a i g h t  c o u r s e .
T h e r e  was no p e r c e p t i o n  of  l i g h t .
E x a m i n a t i o n  Of t h e  l e f t  e ye  r e v e a l e d  
no c h a n g e  and v i s i o n  was no r ma l .
( 66*i)
C A S E  IV.
W. A . i ,  a e t .  Ô9,  wa t c h ma a ,  s i n g l e ,
Con i p t e i ne d  o f  b l i n d n e s s  i n  t h e  l e f t  e ye  o f  f o u r  
h o u r s  d u r a t i o n .
He s t a t e d  t h a t  f o u r  d a y s  ago t h e  s i g h t  o f  the.  l e f t  
aye  beeame  s l i g h t l y  dimmed:  i t  t h e n  c l e a r e d  up
c o n s i d e r a b l y  b u t  on t h e  m^oratng o f  t h a t  day  had 
gone  q u i t e  b l i n d .
On e x a m i n a t i o n  t h e  pu : p i i s  of  b o t h  e y e s
were  r a t h e r  s m a l l -  and d i d  n o t  r e a c t  t o  l i g h t :  t ens ioi j i
i n  b o t h  was n o r m a l .  V i s u a l  a c u i t y  in t h e  r i g h t
eye  was : -  ^  : i n  t h e  l e f t  eye t h e r e  was no p e r ­
c e p t i o n  of. l i g h t .
O p h t h a l m o s c o p i c  e x a m i n a t i o n  o f  l e f t  e y a , -
The f u n d u s  was p a l e  bu t  n o t  mar fcediy so:  
t h e  d i s c  was  o f  a d i r t y  y e l l o w i s h —r e d  t i n t ,  i t s  
n a s a l -  b o r d e r  h e i n g  w e l l  d e f i n e d  b u t  t h e  t e m p o r a l  one  
o e d e m a t o u s  and s w o l l e n :  t h e  a r t e r i e s  were  r e d u c e d
i n  s i z e /  p a l e  and e m p t y - l o o k i n g :  upon t h e  d i s c  t h e  
a r t e r i e s  s e e me d  q u i t e  b l o o d l e s s :  e x c e p t i n g  t h e  
s u p e r i o r  n a s  a l  b r a n c h ;  none  o f  t h e  a r t e r i e s  c o u l d  
be t r a c e d  f a r ,  t h e  s u p e r i o r  t e m p o r a l  b r a n c h ;  a mere 
r e d d i s h  s t r e a k ; ' ,  s oon  b e c o m i n g  i n v i s i b l e :  t h e  i n^
f e r i a r  b r a n c h  was of  l a r g e r  c a l i b r e  b u t  a b o u t  a d i s c
(  6 7 . )
and a h a l f  b r e a d t h  down i t  was q u i t e  o b s c u r e d  i n  
a p a t c h  of  oedema.
In. mar ke d  c o n t r a - d i s t i a c t i o n  t o  t h e  ar-/  
t e r i e s ,  t h e  v e i n s  w e r e  v e r y  p r o m i n e n t  and d a r k :  
t h e i r  o u t l i n e  was  u n e v e n  and i r r e g u l a r  and i n  
p l a c e s  much n a r r o w e d :  upon  t h e  d i s c  t h e  v e i n s
wer e  b r e a d ;  e m p t y ^ and p f  a b l u i s h  a p p e a r a n c e :  no
p u l s a t i o n  n o t e d .  On p r e s s u r e  a f a i n t  p u l s a t i o n  
was s e e n  i n  t h e  i n f e r i o r  a r t e r y , ,  e x h i b i t i n g  i t s e l f  
-as a s l i g h t  r h y t h m i c a l . r e d d e n i n g  of  t h e  v e s s e l  
w a l l :  a t  t h e  same t i m e  t h e  v e i n s  upon t h e  d i s c
became p a l e r /  w h i l s t  t h e i r  more p e r i p h e r a l  p o r t i o n s  
seemed f u l l e r .  One o r  two m a c u l a r  t w i g s  wer e  s e e n  
on t h e  d i s c  and an t h e  n a s a l  s i d e  two s m a l l  a r t e r ­
i o l e s  wer e  n o t e d ,  e v i d e n t l y  b r an c h e s ,  o f  t h e  c e - n t r a l _ 
a r t e r y  o f  t h e  r e t i n a , !  g i v e n  o f f  b s f p r a  i t s  e me r g e n c e  
on  t h e  p a p i l l a .  T h e r e  was an a r e a  of  c o n s i d e r a b l e  
oedema  a t  t h e  p o s t e r i o r  p o l e  of  t h e  e ye  and i n  t h e  
c e n t r e  p f  t h i s  t h e  r e d  s p o t  was f a i n t l y  d i s c e r n a b l e .
I n  t h e  u p p e r  h a l f  of  t h e  f u n d u s  t h e r e  
was e v i d e n c e  o f  g r o s s  r e t i n a l  d i s t u r b a n c e :  t h e r e
was a t r i a n g u l a r  a t r o p h i c  a r e a  i n  t h e  c o u r s e  o f  t h e  
t e m p o r a l  b r a n c h  and a b o v e  t h e  m a c u l a r  r e g i o n :  i t s
b o r d e r s  were  we 11 d e f i n e d  and showed r e c e n t  s t r i a t e  
h a e m o r r h a g e s .  At a c o r  r e s p o n d i n g  s i t e  i n  t h é  n a s a l
P ig* IX.
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th e  retlftaX d istftrbanees  im th e  s a p e r le r  h a lf  
e f  th e  fftfidas*
JJ
(  6 9 . )
h a l f  o f  t h e  r e t i n a  were  two s i m i t a r  a r e a s ,  one  on 
e i t h e r  s i d e  o f  t h e  s u p e r i o r  n a s a l r e t i n a l  a r t e r y :  
t h e y  we r e  s m a t t e r  and n o t  s o  d e f i n i t e  ; i n  o u t l i n e :  
t r a c e s  o f  r e c e n t  h a e m o r r h a g e  wer e  n o t e d  a r o u n d  
t h e s e  s p o t s , :
D u r i n g  t h e  t i m e  t h e  eye was u n d e r  ’ob-, 
s e r v a t  i o n  a s m a l l  h a e m o r r h a g e  had a p p e a r e d  a t  t h e  
u p p e r  b o r d e r  o f  t h e  d i s c :  i t  was f l a m e - s h a p e d  and
s t r i a t a  and duB-ing t h e  e x a m i n a t i o n  ( a b o u t  two 
h o u r s )  v e r y  s l o w l y  i n c r e a s e d  in  s i z e ,
O p h t h f t l m o s c p p i  c e x a m i n â t  iOn pf  t  he r i g h t  a y e , -
The f u n d u s  showed c o n s i d e r a b l e  abnpr-?- 
m a l i t y :  t h e  d i s c  was h a z y  and y e l l o w i s h  and I t s
m a r g i n s  wer e  b l u r r e d  and s w o l l e n :  t h e  a r t e r i e s
wer e  l i g h t —c o l o u r e d ,  t h e  c e n t r a l  s t r e a k  b e i n g  
w e l l  m a r k e d :  t h e y  wer e  u n d u l y  t o r t u o u s  and i r r e g u -
l a r l y  n a r r o w e d  a t  p l a c e s .  The v e i n s  were; une ve n  
and showed s i g n s  o f  t h e  m e c h a n i c a l  o b s t r u c t i o n  
o f  t h e  o v e r - l y i n g  a r t e r i e s .  T h e r e  were,  e v i d e n c e s  
o f  o l d  e x t r a v a s a t i o n s  a nd  t h e  m a c u l a  showed a  
f a i n t  p i g m e n t a r y  m o t t l i n g ,
F a m i l y . h i s t o r y ,  —
Father d i e d  at  forty«- f  I v e  from a ’ shock,  '
Mot he r  d i e d  a t  t h i r t y , s e v e n  i n  ’ c h i l d - b e d , ’
(  70. )
Has; f o u r  s i s t e r s ,  and t h r e e  b r o t h e r s :  one  s i s t e r
i i e d  a t  f i f t y - * s . i x  f rom a p o p l e x y :  no h i s t o r y  o f
t h e  o t h e r s  o b t a i n a b l e  b u t  he  t h o u g h t  t h e y  were  
a l  i v e .
P a r  s o n a l  h i  s t o r y . ^
U n t i l  - w i t h i n  t h e  p a s t  f ew y e a r s  he had a l w a y s  b e e n  
a v e r y  h e a l t h y  man: was a h e a v y  d r i n k e r  - and smoker
and  h a d  l e d  a v e r y  l o o s e  l i f e :  had g o n o r r h o e a
s e v e r a l  t i m e s  b u t  n e v e r  awa r e  o f  a c h a n c r e .
About  a y e a r  b e f o r e  t h i s  he  s u d d e n l y  
l o s t  t h e  s i g h t  o f  t h e  r i g h t  e y e :  t h e  v i s i o n  s l o w l y
r e t u r n e d  d u r i n g  t h e  n e x t  f ew weeks :  t h r e e  months
l a t e r  he h a d  a r e c u r r e n t  a t t a c k  o f  b l i n d n e s s  i n  t h e  
same e y e ,  and t h i s  t i m e  t h e  v i s i o n  d i d  n o t  r e t u r n  so 
c o m p l e t e l y .  T h e r e  had  b e e n  no p r e v i o u s  a t t a c k s ,  of  
t r a n s i e n t  b l i n d n e s s  i n  t h e  l e f t  eye and b e f o r e  t h e  
o n s e t  o f  t h i s  a f f  e c t  i o n  i t  was h i s  "good e y e ,  "
General i -  C O n d i t i o n ,  -
T a l l  and w e l l - r b u l l t : f a c e  f l o r i d  and b l o t c h e d :  
mar ked  h a r d e n i n g  and t o r t u o s i t y  o f  a l 1 t h e  s u p e r f i c t a l  
a r t e r i e s , ]  t h e  t e m p o r a l s  and r a d i a i s  b e i n g  - s p e c i a l l y  
a f f e c t e d , .  No a b n o r m a l i t y  pf  t h e  h e a r t  d e t e c t e d .
U r i n e  — sp,  g r ,  1020,  No a l b u m i n  no r  s u g a r .
P ig .  X.
IT, W.JU*- The faadfts ©f the l e f t  eye  
tw elve  hears l e t e r :  p a l i e r  aad ©edema mew 
marked! v e ia s  p sem iaea t, eagerged , aad 
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apper herder e f  the d i s e ,  aad th e  appearaaee  
©f the maemla.

( 7 3 . )
Ne x t  day  t hs r e 1 1 nal.  oedema had g r e a t l y  
i n c r e a s e d /  b e l ng e s p e o i  a l l y  markad i n  t h e  m a e u l a r  
r e g i o n  and a t  i n t e r v a l s  a r o u n d  t h e  d i sc . ,  The 
s m a l l  h a e m o r r h a g e  a t  t h e  up.pe6 b o r d e r  o f  t h e  d i s c  
was v e r y  e v i d e n t  b u t  h a d  n o t  o b v i o u s l y  i n c r e a s e d  i n  
s i z e .  The v e i n s  were  brpad; ;  t u r g i d  and t o r t u o u s  
and t h e  i n f  e r  l o r  n a s a l  v e n o u s  br  anoh was. somewhat  
o b s t r u c t e d  by t h e  c r o s s i n g  of  an a r t e r y .  T h i s  
v e i n  was r e p e a t e d l y  s e e n  t o  f i l l . up, and t h e n  d i s ­
c h a r g e  o v e r  i t s  p a p i l l a r y  p o r t i o n  i n  an i r r e g u l a r l y  
p u l s a t o r y  f a s h i o n :  a s l m i l a r ,  bu t  l e s s  e v i d e n t ,
p he nome non  was n o t e d  i n  t h e  o t h e r  v e i n s .  D i s t i n c t  
c i r c u l a t i o n  and p u l s a t i o n  was n o t e d  i n  t h o s e  
a r t e r i e s  Yihich we r e  a n o b s o u r e d :  m o d e r a t e  p r e s s u r e
on t h e  e y e b a l l  s u f f i c e d  t o  s t op  t h e  c i r c u l â t  i on  
e n t i r e l y .
P a i n t  p e r c e p t i o n  o& l i g h t  w i t h  t h e  up ^ e r  
h a l f  o f  t h e  f i e l d  was now p r e s e n t .
P a t i e n t  l e f t  h o s p i t a l  on t h i s ;  day and 
t h e  n e x t  e x a m i n a t i o n  ( wh i c h  p r o v e d  t o  be t h e  l a s t )  
was made f i v e  d a y s  l a t e r ,  I t h e n  f ound  t h a t  t h e  
oedema was c l e a r i n g :  t h e  d i s c  was v e r y  p a l e  and
t h e  a r t e r i e s  mere  t h r e a d s :  no e v i d e n c e  o^ c i r c u ­
l a t i o n  o b t a i n a b l e .  The v e i n s  were d a r k ,  uneven  
a nd  p u l s e l e s s  and mar ked  p r e s s u r e  p r o d u c e d  no change,
(  7 3 , )
The h a e m o r r h a g e  a t  t h e  s u p e r i o r  b o r d e r  o f  t h e  d i s c  
was s l i g h t l y  l a r g e r b u t  no f r e s h  o n e s  n o t e d .  The 
‘ c h e r r y - r e d  s p o t ’ was now s e e n  as: a c l e a r l y  d e f i n e d  
e l l i p t i c a l  r e d d i s h - ^ g r e y  s p o t  w i t h  a f a i n t  r e d d i s h  
h a l o  s u r r o u n d i n g  i t :  o u t s i d e  ; t h l s  t h e  r e s t  o f  t h e
m a c u l a r  r e g i o n  was o p a q u e l y  w h i t e  and a g a i n s t  t h i s  
b a c k g r o u n d  m i n u t e  r e t i n a l  t w i g s  were s t r i k i n g l y  
e v i d e n t . -  The  e y e  was  now q u i t e  b l i n d .  P a t i e n t  
d i d  n o t  a g a i n  r e t u r n  t o  h o s p i t a l  and I was u n a b l e  
t o  t r a c e  t h i s  c a s e  f u r t h e r .
(  74.1 )
SECTION I I I .
To f o r m u l a t e  a d i a g n o s i s  i n  t h e s e  c a s e s  of  
Ob s t r u c t  i o n  of  t h e  C e n t r a l  A r t e r y  o f  t h e  R e t i n a  
i s  a m a t t e r  of  some d i f f i c u l t y  and c o m p l e x i t y .
So many c o n d i t i o n s  h a v e  t o  be i n v e s t i g a t e d ,  so 
many f a c t o r s  weighed,^ t h a t  t h e  t e m p t a t i o n  t o  r e l y  
upon t h e  s t e r e o t y p e d  d i a g n o s i s  of  ' e m b o l i s m '  i s  
u n d o u b t e d l y  g r e a t .  Y e t ,  when we r ea d  many of  t h e  
r e p o r t e d  c a s e s   ^we c a n n o t  b u t  be s t r u c k  w i t h  t h e  
d i s c r e p a n c y  b e t w e e n  t h e  p h y s i c a l  c q n d i t i o n  pf  t h e  
p a t i e n t  and t h e  h y p o t h e s - i s  of  ' e m b o l i s m .  ' The 
p h y s i c a l  e x a m i n a t i o n  so o f t e n  r e v e a l s  n o t h i n g  
a b n o r m a l ,  t h e  h i s t o r y  o f  t h e  p a t i e n t  b e f o r e  and 
a f t e r  t h e  o c c u r r e n c e  so  u n e v e n t f u l  t h a t  t h e  i d e a  
o f  t h e  s u d d e n  a p p e a r a n c e  o f  an i s o  1 a t e d  emboLus,  
and i t s  i m p a c t i o n  i n  t h e  c e n t r a l  a r t e r y  of  t h e  
r e t i n a ,  s eems  f a r —f e t c h e d  and f a n c i f u l .  F u r t h e r ,  
i n  t h o s e  c a s e s  w h e r e  we have  a h i s t o r y  o f  v i s u a l  
o r  c e r e b r a l  d i s t u r b a n c e ,  p r i o r  t o  t h e  o n s e t  o f  t h e  
a f f e c t i o n ,  a ny  e x p l a n a t i o n  b a s e d  <jn t h e  e m b o l i c  
t h e o r y  seems  i m p r o b a b l e  and i n a d e q u a t e .
I n  S e c t i o n  I I ,  I h a v e  g i v e n  r e p o r t s  of
f o u r  c a s e s  o f  so—c a l l e d  embo l i s m »- a h e a r t  l i s s i o n
(  75.)
was n o t  d l s o D v e r a d  i n  any .  To whafe,. t h e n ,  must  
we l o o k  f o r  a o a u s e  f o r  t h e  o b s t r u c t i a n ?
L e t  us c o n s i d e r  f  i r s i t  t h e  mode of  o n s e t  
I n  t h e s e  o a s e s .  I n  e a s e s  I and I I I  t h e  b h l n d a e s s  
was s u d d e n  and p e r m a n e n t ,  np p r e v i o u s  a t t a c k s  of  
t r a n s i e n t  b l i n d n e s s  i n  e i t h e r  e ye :  - i n  b o t h ,  t h e
o n s e t  was a c c o m p a n i e d  by a s i m u i t a n e o u s : a f f e c t i o n  
o f  t h e  o t h e r ,  e ye  and s i g n s  p f  c e r e b r  a l  d i  s t u r b a n e e .  
How c o u l d  an e m b o l u s ,  m i n u t e  enough t o  e n t e r  t h e  
c e n t r a l  a r t e r y ,  c a u s e  a l I  t h i s  d i s t u r b a n c e  and i f  
t h e r e  were  s e v e r a l  embo11 why was t h e  a c t i p n  of  
t h e  o t h e r s  so t r a n s i  t o r y ?
I n  Case  I I  ( J . C , ) we have a h i s t o r y  of  
an a t t a c k  of  b l i n d n e s s  i n  t h e  same eye e i g h t  da ys  
p r e v i p u s l y  -  t h e  s i g h t  g r a d u a l l y  r e t u r n i n g  u n t i l  
he t h o u g h t  h i s  v i s i o n  n o r ma l  a g a l n ^  t h e n  a r e ­
c u r r e n t  a t t a c k .  He r e ,  a g a i n ,  t h e  h e a r t  was no r ma l ;  
t h e  v e s s e l s , ,  on t h e  o t h e r  hand ,  showed c h a n g e s  and 
t h e  h i s t o r y o f  s y p h i l i s  and a l c o h o t i s m  was d e f i n i t e .  
I f  t h i s  be, a c c e p t e d  as  a  s u f  f i c i  e u t  s o u r c e  f o r  an 
e mb o l u s  we a r e  met  w i t h  t h e  d i f f i e u l t y  of  exp. l tain— 
i n g  t h e  p r e v i o u s  a t t a c k ,  w i t h  g r a d u a l  b u t  c o m p l e t e  
r e c o v e r y ,  and t h e  f a c t  t h a t  when f i r s t •s e e n  t h e r e  
w a s  a d i  s t  i n c t  p u l s a t i n g  c u r r e n t  i n  t he  ves  se I s .
I n  Case  IV t h e  h e a r t  shewed no a b n o r m a l -
( 76.)
i t y : t h e  a r t e r i e s ,  h o w e v e r ,  were  m a r k e d l y  r i g i d
a n d  hé  was a h e a v y  d r i n k e r .  The r e  was a h i s t o r y  
o f  two p r e v i o u s  a t t a c k s  o f  t e m p o r a r y  : b i t a d n e s s  
i n  t h e  o t h e r  eye  ( e v e n t u a l l y ,  l e a v i n g  t h e  v i s i o n  
aaorawhat  ; i m p a i r e d )  and an a t  t  ask of  b l i i n d n e a s . ; i n  
t h e  same e y e  f o u r  d a y s  b e f o r e . ,  Can t h e  t h e o r y  
o f  : e m b o l i  sm as  t h e  c a u s a t i v e  f a c t o r  be a c c e p t e d  
h e r e ?  I n  t h e  c o n d i t i o n  o f  t h e  v e s s e l s  we have  a 
p r o b a b l e  s o u r c e  f o r  s uc h  a p l u g ;  b u t ,  i n  v i e w of  
t h e  h i s t o r y  o f  a t t a c k s  of  p r o d r o m a l  p e r i o d i c  
b l i n d i n g ,  I c o n s i d e r  t h i s  h y p o t h e s i s  l a r g e l y  
u n t e n a b l e  as  wel l ,  a s  i m p r o b a b l e .
The t h e o r y  pf  P r i m a r y  Thr ombos i s  I have  
p r e v i o u s l y  c o n s i d e r e d  and f e e l  c o n s t r a i n e d  t o  
r e g a r d  t h e  i d e a  o f  t h r o m b o s i s ^ a s  t h e  p r i m a r y  
a f f e c t i o n ,  q u i t e  i n a p p l i c a b l e  t o  t h e  g r e a t  m a j o r i t y  
o f  t h e  c a s e s :  as a s e c o n d a r y  p r o c e s s ,  howe ve r ,
i t  muist be r e g a r d e d  as  of  t h e  g r e a t e s t  i m p o r t s a e a .  
I n  a r t e r i a l  d i s e a s e  we have  a f a c t o r  common to  
t h r e e  o f  o u r  c a s e s  and i n  t h e  o t h e r  ( Case I I I )  we 
c a n n o t  n e g a t i v e  i t s  e x i s t e n c e .  As we saw,  t h i s  
may a c t  p r i m a r i l y , ,  and c a u s e  o b s t r u c t i o n ,  e i t h e r  
by o b l i t e r a t i o n  o f  t h e  l umen o r  by a n a r r o w i n g ,  
s u f  f i c i e n t  t o  p e r m i t  o f  t h e  i n e i d e n t a l -  a pp r ox i m­
a t i o n  o f  t h e  v e s s e l  w a l l s .  Tha t  i s ,  d o u b t l e s s .
(  77 . )
a  p r a b a b l e  e x p l a n a t i o n  o f  ©up c a s e s *  Bu t ,  p e r h a p s ,  
a r t e r i a l  d i  s e a a e  a c t s  more commouly t h r o u g h  t h e  
o c c u r r e n c e  o f  I n t i m a i  c h a n g e s ,  so t h a t  t h r o m b o s i s ,  
u n d e r  c e r t  a i  n c i r e  urns t a n c e s ,  r e a d i l y  d e v e l o p s .
Hence  a r t e r i a l  d i  se  a s e ,  o r  t h r o m b o s i  s s e c o n d a r y  to  
a r t e r i a l  d i s e a s e ,  m i g h t  e x p l a i n  t h e  c l i n i c a l  f a c t s  
o f  t h e s e  c a s e s ; -  and Haab g o e s  so f a r  as  s t a t i n g  
t h a t  0 bl it  t e r  a t  i v e  e n d a r  t e r  11 i s .  o r  t h r o m b o s i s ,  i s  
t h e  u s u a l  c a u s e  ( e m b o l i s m ,  i n  h i s  op i n i p n ,  b e i n g  
v e r y  r a r e ) .
I n  C a s e s  I and I I I  t he  h i s t o r y  of  o n s e t  
d i f f e r s  i n  some i m p o r t  a n t  p a r t i c u l a r  s f rom t h e  
o t h e r s .  I n  b o t h  t h e  b l i n d n e s s  was sudden  and com­
p l e t e ,  and a c c o m p a n i e d  by a v e r y  t r a n s i e n t  o b s c u r ­
a t i o n  i n  t h e  f e l l o w  e y e ,  w i t h  ; s l i g h t  c e r e b r a l  d i s ­
t u r b a n c e .  I n  Case  I t h e s e  symptoms were v e r y  
s l i g h t  and d e s c r i b e d  by p a t  l e n t  as  "a d a z z l i n g : " 
i n  t h e  o t h e r  c a s e  {Case  I I I )  t h e  s i m u l t a n e o u s  d l s -  
t u r b a n c e  was more d e f i n i t e  and l a s t e d  l o n g e r .
I n  v i e w  o f  t h e  p o s s i b i l i t y  o f  r e f l e x  
r e t i n a l  a r t e r i a l  spasm,  we must  b e a r  i n  mind* t h a t  
b o t h  were  a f f e c t e d  by t h e  s udde n  a c t  i o n  o f  b r i g h t
s u n l i g h t ;  t h e  p a t i e n t s  , t h e m s e l v e s ^ a t t r i b u t e d  t h e i r  
b l i n d n e s s  t o  t h i s  c a u s e .  Thi s  p o i n t  i s  wor t h  
c o n s i d e r i n g .  A p a r t  f r o m  t h e  p h o t o - c h e m i c a l  a c t i o n
(  7S. )
i n  t h e  r e t i n a l  e l e m e n t s ,  i t  may be t h a t  t h e  s u d d e n  
e f f e c t ç f  b r i g h t  l i g h t  on t h e  r e t i n a  i s  t o  c a u s e  
( i n  c e r t a i n  c a s e s ,  a t  l e a s t , ) some d e g r e e  o f  
r e f l e x  v a s o - c o n s t r i c t i o n .  When ; a b r i g h t  l i g h t  i s  
s h o n e  o n t he  r e t i n a  ( h i t h e r t o  i n  d a r k n e s s ) : i t  has  
b e e n  n o t e d  t h a t ,  i n  r a r e  c a s e s , ,  t h e  p u p i l  sudd en l y  
c o n t r a c t s  b u t  a i m o s t : i mme d l a t  e l  y d i l a t es  t o  some 
e x t e n t :  t h e n  e i t h e r  g r a d u a l l y  and r e g u l a r l y ,  o r
w i t h  a h i p p u s - l l k e  a c t i o n ,  s l o w l y  c o n t r a c t s  -  t h e  
t i m e  o c c u p i e d  b e i n g  v e r y  v a r i a b l e ,  f o r  l e s s  t h a n  
a m i n u t e  t o  o v e r  an h o u r .  I have  on a few. 
o c c a s i o n s  o b s e r v e d  t h i s  i n  t h e  e x a m i n a t i o n  c f  t h e  
e y e s  i n  t h e  i n s a n e ;  t h i s  r e a c t i o n  i s  s u p p o s e d  t o  
be more  common i n  t h i s  c l a s s  and i n  t h o s e  o f  a 
n e u r o t i c  t e m p e r a m e n t  ( J u l e r ,  Oppenhei m) .  As t h e  
p r i m a r y  c o n t r a c t i o n  and t h e  s u b s e q u e n t  d i l a t a t i o n  
i s  o f t e n  v e r y  s u d d e n ,  i t  i s  somet im.es o v e r l o o k e d  
and t h e  p u p i l s  c o n s i d e r e d  as  no t  r e a c t i n g  t o  l i g h t  
o r  r e a c t i n g  v e r y  s l u g g i s h l y .
T h i s  phenomenon i s  known as  P a r a d o x i c a l  P u p l l l o -  
d n a t a t i o n .  Much e x p e r i m e n t a l  work ha s  be e n  done
on t h i s  s u b j e c t .  Budge ( 1855)  f i r s t  c a l l e d  
a t t e n t i o n  t o  i t s  o c c u r r e n c e  a f t e r  s e c t i o n  o f  t h e  
l e f t  s y m p a t h e t i c  and  o f  t h e  b r a n c h e s  above  t h e  r i g h t  
s u p e r i o r  c e r v i c a l  g a n g l i o n  i n  a r a b b i t .
( 7 9 . )
Kowa l e ws k i  ( 1886 )  o b s e r v e d  i t  i n  a k i t t e n  a f t e r  t h e  
a d m i n i s t r a t i o n  o f  c h l o r o f o r m ,  L a n g e n d o r f f  . ( 1900) 
h a s  n o t i c e d  t h e  phenomenon a f t e r  a n a e s t h e t i c s  and 
a f t e r ' d e a t h ;  • t h e ' l a t t e r  and S u r m i n s k i  e x p l a i n e d  
t h e  r e a c t i o n  a s  b e i n g  due  to- t h e  c o n t r a c t i o n  of  t h e  
v e s s e l s  i n  t h e  i r i s .  Hence may we n o t  c o n -
j e c t u r e , ^ i n  t h o s e  c a s e s  where  i t  i s  d e m o n s t r a b l e ,  
t h a t  t h e  l i g h t ,  p r i m a r i l y  c a u s e s  a r e f  l e a  con ­
t r a c t i o n  o f  t h e  p u p i 1 b u t  a l m o s t  s i m u l t a n e o u s l y a 
v a s o - m o t o r  c o n s t r i c t i o n  ( t h r o u g h  t h e  a c t i o n  of  t h e  
s y m p a t h e t i c ) :  and t h a t  t h i s  a c t i o n  o f  t h e  s ympa t h ­
e t i c  c o u n t e r a c t s  t h e  pup 1 1 - c o n t r a c t i o n ,  so l e a d i n g  
t o  some d e g r e e  o f  d i l a t a t i o n ?
However  t h i s  may be t h e r e  i s  e v i d e n c e  
e n o u g h  t o  show t h a t  i n  t h o s e  c a s e s  of  s p a s t i c  
r e t i n a l  o b s t r u c t i o n ,  due t o  a g e n e r a l  : c a u s e ,  * t h e  
p u p i l s  a r e  d i l a t e d  ( S e c t .  1. -  r e t i n a l  s pa sm) .  
F u r t h e r ,  C a s e s  I and I I  a l s o  showed t h i s r d i l a t a t i o n  
: i n  t h e  a f f e c t e d  e y e ,  g r a d u a l l y  p a s s i n g  o f f  i n  t h e  
c o u r s e  o f  a few h o u r s .
I n  c o n n e c t i o n  w i t h  t he  p r o b a b l e  a c t i o n  
o f  s u n l i g h t  an i n t e r e s t i n g  c a s e  i s  r e c o r d e d  by 
Dr.  R a y n e r  B a t t e n  (Oph t h. Soc , *  Jan .  31,  1901) .
The p a t i e n t  was a woman,- a e t .  SS,  who wa t ched  t h e  
e c l i p s e  o f  t h e  s un  on May 38 ,  1900:  i m m e d i a t e l y
t h e r e a f t e r ,  she  n o t i c e d  t h a t  t h e  s i g h t  o f  t h e  l e ' f t  
e ye  was d a r k  and t h e  n e x t  mor n i ng  f ound  : t h a t  s he  
c o u l d  o n l y  s e e  " p o r t i o n s  p f  t h i n g s .  " F i r s t  s e e n  
on J u n e  6 and f o u n d  t b  h a ve  l o s t  t h e  l o we r  h a l f  of  
t h e  f i e l d  ©f v i s i o n  of  t h e  l e f t  : eye .  Above t h e  
o p t i c  d i s c  a w h i t e  p a t c h  . was s e e n ,  p r o b a b l y  :an 
a b s o r b i n g  h a e m o r r h a g e ,  w h i l s t  t h e  ha z y  and oe dema-  
t o u s  r e t i n a  o b s c u r e d  t h e  v i ew of  t h e  d i s c  and 
v e s s e l s .  The oedema i n c r e a s e d  u n t i 1 . J u n e  20 and 
t h e n  r a p i d l y  c l e a r e d .  One of  t h e  u p p e r  r e t i n a l  
a r t e r i e s  was o c c l u d e d  a n d : t h e  o t h e r  r e d u c e d  : i n  s i z e .  
P a t i e n t  was i n  good h e a l t h  and no o t h e r  c a u s e  f o r  
t h e  a f f e c t i o n  c o u l d  be f o u n d ,  e x c e p t  e x p o s u r e  t o  
s u n l i g h t ,  whi ch  Dr.  B a t t e n  t h o u g h t  had i n d u c e d  
t h r o m b o s i s  o f  t h e  r e t i n a l  a r t e r i e s .  He o f f e r s  
no e x p l a n a t i o n  f o r  t h e  o c c u r r e n c e  of  t h i s  a r t e r i a l  
t h r o m b o s i s  n o r  doe s  he s t a t e  w h e t h e r  he t h o u g h t  
i t  p r i m a r y ,  o r  s e c o n d a r y  t o  some o t h e r  c o n d i t i o n .
B e f o r e  l e a v i n g  t h i s  p a r t  ©f the s u b j e c t ,
I s h o u l d  l i k e  t o  g i v e  an e x c e r p t  f rom a r e p o r t e d  
c a s e  o f  Embol i sm o f  t h e  C e n t r a l  A r t e r y  o f  t h e  
R e t i n a  f o l l o w i n g  P a r a f f i n - i n j e c t i o n  f o r  D e f o r m i t y  
o f  t h e  Nose (Drs. .  Hind and H o l d e n , -  Me d i c a l  Recor d ,  
J u l y  11,  1 9 0 3 ) .  The p a t i e n t  was an I t a l i a n ,  a e t .
32 , .  and t h e  d e f o r m i t y  was p r o b a b l y  s y p h i l i t i c .
( 8U)
At t h e  t h i r d  o p e r a t i o n  i.he n e e d l e ,  f o r  i n j e c t i n g  
t h e  p a r a f f i n ,  was f i r s t  i n t r o d u c e d  a t  t h e  t i p .  qf  
t h e  n o s e  and p u s h e d  upwa r ds  and t h e n  i n t r o d u c e d  
a t  t h e  r o p t  of  t h e  n o s e  and p us he d  downwards  t o  
a s p o t  j u s t  above  t h e  f o r m e r  I n j e c t  1 on.  At t h i s  
p o i n t  t h e  p a t i e n t  r u b b e d  h i s  r i g h t  eye  and s t a t e d  
t h a t  he c o u l d  n o t  s e e  w i t h  i t .  Some e c c h y m o s i s  
a p p e a r e d  a t  t h e  t i p  of  t h e  n os e ,  i n d i c a t i n g  t h e  
p u n c t u r e  o f  a v e i n .  The o p h t h a l m o s c o p i c  e xa mi n­
â t  1 on was made t w e n t y - f i v e  m i n u t e s  t h e r e a f t e r *
The p u p i l  was t h e n  l a r g e  and d i d  no t  r e a c t  t o  l i g h t  
no p e r c e p t i o n  o f  l i g h t  p r e s e n t :  me d i a  c l e a r :
r e t i n a  c l e a r  and v e i n s  seemed n o r ma l :  t h e  i n ­
f e r i o r  a r t e r i e s  were  empty and c o l l a p s e d ,  b e i n g  
r e c o g n i s a b l e  o n l y  bp t h e  f a i n t  o u t l i n e  o f  t h e i r  
w a l l s .  The s u p e r i o r  a r t e r i a l  b r a n c h e s  c o n t a i n e d  
b l o o d  c y l i n d e r s  and g e n t l e  p r e s s u r e  o h  t h e  eye  
was  s u f f i c i e n t  t o  empty t h e  v e s s e l s .  Two h o u r s  
L a t e r , ,  t h e  d i s c  had become b l u r r e d  and t h e  r e t i n a  
h a z y :  t h e  oedema I n c r e a s e d  and t h e  r e d  s p o t  a t  t h e
m a c u l a  was c l e u r l y  s e e n .  The l o s s  o f  v i n i o n  p e r ­
s i s t e d * .
NO f u r t h e r  p a r t i c u l a r s  a r e . g i v e n . .  :As was 
s a t d i  t h i s  was r e p o r t e d  and has  been s i n c e  oommentei  
o n ,  as  a o a s e  o f  embol  ism of : t h e  c e n t r a l  a r t e r y  o f
(  a s. )
t h e  r e t i n a , d u e t o .  b l o c k a g e  by a s m a l l . p a r a f  f i n  
p l u g .  To a d m i t  of  t h i s  d i a g n o s i s ,  we. must  
p r e s u p p o s e  t h a t  t h e  p l u g  e n t e r e d  a s m a l l  v e i n  
i n  t h e  n p s e  -  r e a c h e d  t h e  h e a r t  -  f ound  i t s  way 
i n t o  t h e  a r t e r i a l  s y s t e m  t h r o u g h  some s uch  a b n o r ­
m a l i t y  a s  a p e r f o r a t e  s e p t um f  and the.n came 
b a c k  t o  l o d g e  i t s e l f  i n  t h e  c e n t r a l  a r t e r y  o f  t h e  
r e t i n a  ! S u r e l y  t h i s  e x p l a n a t i o n  i s  f a r - f e t c h e d ;  
t o  my mind t h i s  c a s e  i s  more e x p l i c a b l e  as one 
of  r e f l e x  a r t e r i a l  r e t i n a l  spasm,  and t h e  f a c t  
t h a t  t h e  p u p i l  was d i l a t e d  and d i d  n o t  r e a c t  t o  
l i g h t  f a v o u r s  t h l s  v i ew .  The p a t i e n t  w a s , p r o ­
b a b l y ,  s y p h i l i t i c  and s e c o n d a r y  t h r o m b o s i s  mi gh t  
h a v e ,  e v e n t u a l l y ,  o c c u r r e d .
I n  t h e  c o n s i d e r a t i o n  of  Ca s e s  I and 
I I I ,  we mus t  b e a r  i n  mind a l l  t h e s e  po i n t s ; . -  and 
a f t e r  c a r e f u l l y  c o n s i d e r i n g  t h e  : mode o f  o n s e t ,  
t h e  e a r l y  symptoms^ end t h e  g e n e r a l  c o n d i t i o n  of  
t h e  p a t i e n t s  b e f o r e  ' and - a f t e r  t h e  o c c u r r e n c e , ; I 
am o f  t h e  o p i n i o n  t h a t  t h e s e  c a s e s  were p r o b a b l y ,  
p r i m a r i l y ,  sp a s t  i  c 1n o r i g i n .  D o u b t l e s s ,  t h e  
p r e s e n c e  o f  a r t e r i a l  c h a n g e s  e t c .  had some p a r t ;
n o t  o n l y  i n  i t s  d e t e r m i n a t i o n  ( v i d e  -  spasm i n  
M i g r a i n e  and R a y n a u d ’ s d i s e a s e )  bu t  a l s o  i n  t h e
(  83 . )
e v e n t u a l ,  p e r m a n e n t  b l o c k a g e  -  w h e t h e r  t h r o m b o t i c  
o r  p r o l i f e r a t i v e . .
The b l i n d n e s s  i n  c a s e s  o f  o b s t r u c t i o n  
o f  t h e  c e n t r a l  a r t e r y  of  t h e  r e t i n a  i s ,  as  a r u j e ,  
c o m p l é t é  and a l m o s t  : i n s t a n t a n e o u s ;  • i n  twO o f  our  
c a s e s  t h e  b l i n d n e s s  was c o m p l e t e  b u t . t h e  o t h e r  
two had f a i n t  p e r c e p t i o n  o f  l i g h t  when f i r s t  s e e n .  
The o b s c u r a t i o n ,  however  q u i c k ,  i s  g e n e r a l l y  i n  
a c e n t r i p e t a l  d i r e c t i o n ; -  o c c a s i o n a l l y ,  i t  t a k e s  
p l a c e  i n  a c e n t r i f u g a l  manner ,  as  In  t h e  p r e v i o u s  
a t t a c k  of  Case  I I .
I n  none  o f  t h e  c a s e s  was t h e . i n t r a ­
o c u l a r  t e n s i o n  a p p r e c i a b l y  d i m i n i s h e d .  T h i s  I s  
t h e  r u l e  and i s  u s u a l l y  e x p l a i n e d  by t h e  f a c t  
t h a t  t h e  c i l i a r y  c i r c u l a t i o n  i s  s t i l l  i n t a c t ; -  
t h a t  i s ,  d o u b t l e s s ,  a s u f f i c i e n t  e x p l a n a t i o n .
The app.e a r  ance  of  t he  a r t e r i e s  i s  v e r y  
v a r i a b l e  and g r e a t  d i f f e r e n c e s  a r e  o b s e r v e d .  I f  
s e e n  s oon  a f t e r  t h e  o n s e t  Of t h e  o b s t r u c t i o n  :-(as. 
i n  Ga s e s  I and I I I ) ,  t h e  l a r g e r  a r t e r i e s  a r e  
m a r k e d l y  n a r r o w e d  and t h e  s m a l l e r  o n e s , i n v i s i b l e *  
F r e q u e n t l y ,  t h e y  a p p e a r  t o  be q u i t e  empty and 
mos t  a u t h o r s  d e s c r i b e  them as  ©uch,  b u t  i t  I s  
d i f f i c u l t  t o  b e l i e v e  t h a t  any o b s t r u c t i o n  of  an
( 8 4 .)
a r t e r y  c o u l d  be so c o m p l e t e  as  t h a t ;  u n d e r  t h e  
b l o o d  p r e s s u r e ,  e i t h e r  a t i n y  s t r e a m  o f  b l o o d  o r  
l i q u o r  s a n g u i n i s  woul d  s u r e l y  be f o r c e d  t h r o u g h .
The veins ; , ,  on t h e  o t h e r  h a n d ,  do n o t  
show s u c h  mar ke d  c h a n g e s .  On t h e  d i s c  t h e y  a r e  
o f t e n  n a r r o w e d  and e m p t y - l o o k i n g  -  b e c omi ng  e i t h e r  
r e l a t i v e l y ,  o r  a c t u a l l y ,  b r o a d e r  t o w a r d s  t h e  p e r i ­
p h e r y ,  They show an uneven  c a l i b r e  and s ome t i me s  
p r e s e n t  a m p u l l i f o r m  s w e l l i n g s ; -  t h e y  a r e  d a r k e r  In  
c o l o u r  t h a n  n o r m a l .
I t  i s  somewhat  d i f f i c u l t  t o  u n d e r s t a n d -  
why t h e  i n t r a - o c u l a r  t e n s i o n  does  n o t  f p r e e  t h e  
b l o o d  o u t  of  t h e  v e i n s ,  a f t e r  the.  a r t e r i a l  block*- 
a ge .  P a r s o n s  c o n s i d e r s  t h i s  t o  be t h e  ©oat  p o t e n t  
f a c t o r :  " t h e  o c u l a r  venous  t e n s i o n  i s  l o w e s t . a t
t h e  d i s c ,  so t h a t  t h e  v e i n s  a r e  s t o p p e d  h e r e  f i r s t  
by t h e  e x t r a  v a s c u l a r  p r e s s u r e ,  and t h e  b l o o d  i s  
dammed b a c k .  "
The r e - e s t a b l i s h m e n t  of  t h e  c i r c u l a t i o n  
i s  o f  g r e a t  i n t e r e s t .  From t h e  r e c o r d e d  c a s e s : i t  
seems t o  t a k e  p l a c e  a t  v e r y  v a r y i n g  p e r i o d s f r o m  
l e s s  t h a n  an h o u r  t o  s e v e r a l  days .  In  Case I ,  
t h e  i n f e r i o r  t e m p o r a l  a r t e r y  began t o  f i l l w i t h  a 
b r o k e n  c o l u mn  o f  b l o o d  w i t h i n  f o r t y  m i n u t e s :  i n
(  So.)
c a s e  I I I  a s i m i l a r  r e t u r n  was n o t e d  in  t h e  s u p e r i o r  
t e m p o r a l  b r a n c h  t h i r t y - f i v e  m i n u t e s  a f t e r  t h e  o n s e t ;  
( i n  C a s e s  I I  and IV t h e  c i r c u l a t o r y  r e t u r n  had t a k e n  
p l a c e  when t h e y  came u n d e r  o b s e r v a t i o n ) , .  Almost  
s i m u l t a n e o u s l y  a m a n i f e s t  c i r c u l a t i o n  was n o t e d  in  
t h e  v e i n s — i n  Case  I t h e  b l o o d  column be c omi ng  
b r o k e n  i n t o  c y l i n d e r s  and i n  Case I I I ,  h a v i n g  m e r e l y  
a g r a n u l a r  a p p e a r a n c e .  i n  no c a s e  d i d  t h e  s t r e a m  
move i n  a r e v e r s e  d i r e c t i o n  t o  t h e  n o r ma l  b l o o d  
c u r r e n t  ( o f c o u r s e ,  e x c e p t i n g  t he  r e v e r s e  wave i n  
t h e  c y c l i c a l  a l t e r n a t i o n s  -  t o  be a f t e r w a r d s  comment-l­
ed  o n ) .  As many o f  t h e  r e c o r d e d  c a s e s ,  where  t h i s  
r e v e r s e  c u r r e n t  i s  n o t e d ,  d i d  no t  come u n d e r  ob­
s e r v a t i o n  u n t i l  some t i m e  a f t e r  t h e  o n s e t  of  t h e  
o b s t r u c t i o n ,  we mus t  a c c e p t  i t s  r e p o r t e d  o c c u r r e n c e  
w i t h  r e s e r v e .  I have  a l r e a d y  s t a t e d , ,  i n  t h e  r e p o r t  
o f  my c a s e s ,  t h a t ,  a f t e r  t h e  commencement  o f  t h e  
r e t i n a l  h a z e ,  t h e  d i f f e r e n t i a t i o n  be t we e n  a r t e r i e s  
and v e i n s ,  e s p e c i a l l y  a r r o u n d  t h e  p a p i l l a ,  became 
e x t r e m e l y  d i f f i c u l t  and o c c a s i o n a l l y  q u i t e . i m p o s s i b l e  
h e n c e ,  u n l e s s  a c a s e  i s  u n d e r  c o n t i n u e d  d a i l y  o b s e r ­
v a t i o n ,  e r r o r s  a r e  a l m o s t  u n a v o i d a b l e .  The phenom­
e n o n  i s  u n d o u b t e d l y  much r a r e r  t h a n  i s  s u p p o s e d  but  
h a s  b e e n  d e s c r i b e d  ay J a e g e r ,  von G r a e f e ,  M a y e r h o f e r ,  
von Hi p . pe l ,  H i r s c h b e r g ,  P e r l e s  and o t h e r s .
( 86.)
The b r e a k i n g  o f  t h e  b l o o d  column i n t o  
c y l i n d e r s ,  o r  becomi ng  v i s i b l e  g r a n u l a r ,  i s  of  
i n t e r e s t  and of  somewhat  o b s c u r e  o r i g i n :  some
v e s s e l s  show a t i n y  s t r e a m  of  r e d  b l o o d ,  o t h e r s  
show b l o o d  c y l i n d e r s  o f  v a r y i n g  s i z e  and movement ,  
w h i l e  o t h e r s  a g a i n  e x h i b i t  mere g r a n u l a r i t y .  In  
o u r  c a s e s  t h e  c y l i n d e r s  f i r s t  a p p e a r e d  a t  t h e  
i n i t i a l  p o r t i o n s  of  t h e  v e s s e l s  b u t  c a s e s  have  been 
d e s c r i b e d  ( Gowe r s ,  Fuc hs )  where p r e s s u r e  on t h e  
e y e b a l l  b r o k e  t h e  c o n t i n u o u s  b l ood  co lumn i n t o  
s e p a r a t e  c y l i n d e r s .  Our knowledge  o f  t h e  p h y s ­
i o l o g y  o f  t h e  b l o o d  and b l o o d  v e s s e l s  i s  n o t  
s u f f i c i e n t l y  e x a c t  t o  p o s i t i v e l y  e x p l a i n  t h e s e  and 
a l l i e d  phenomena .  As Welch p o i n t s  o u t ,  t h e  a b s e n c e  
o f  l a t e r a l  p u l s a t i o n  may be a f a c t o r  o f  g r e a t  im­
p o r t a n c e ,  The c i r c u l a t o r y  c o n d i t i o n s  a r e  p e c u l i a r , -  
and t h e  p h y s i c a l  p r o p e r t i e s  of  t h e  b lood , ,  i n  r e ­
l a t i o n  t o  i t s  v i s c o s i t y  and t h e  p r e s e n c e  of  s u s p e n d ­
ed p a r t i c l e s ,  wh i ch  r e a d i l y  s t i c k  t o g e t h e r ;  have 
t o  be t a k e n  i n t o  a c c o u n t .  In  t h e  e x p e r i m e n t a l ^  
r e s e a r c h  o f  Welch and M a l l ,  i n  t h e  m e s e n t e r i c  c i r ­
c u l a t i o n  o f  t h e  dog,  t h e y  o b s e r v e d ,  i n  t h e  v e i n s  
and c a p i l l a r i e s ,  " i n t e r r u p t e d  c o l umns  of  c ompac t ed  
r e d  c o r p u s L c l e s  w i t h  i n t e r v e n i n g  c l e a r  s p a c e s  which 
a r e  s o m e t i m e s  c l umps  p f  w h i t e  c o r p u s c l e s ,  s ome t i mes
(  8 7 . )
o f  p l a t e l e t s ,  s o m e t i m e s  o n l y  c l e a r  p l a s m a . "
A l t h o u g h  t h i s  e x p e r i m e n t a l  b l o c k a g e  was a r t e r i a l ,  
t h e r e  i s  no m e n t i o n  o f  s i m i l a r  a p p e a r a n c e s  i n  t h e  
a r t e r i e s .  I n  t h e  r e t i n a l  a r t e r i e s ,  whg^ t h e  
c u r r e n t  i s  s t a t i c  o r  g r e a t l y  r e d u c e d ,  t h e  c o r ­
p u s c l e s  e v i d e n t l y  u n d e r g o  some p h y s i c a l  c h a n g e  and 
Show, a t e n d e n c y  t o  clump -  and t h e  a b s e n c e  of  t h e  
n o r ma l  p u l s e - w a v e  s p r e v e n t s  t h e  b r e a k i n g  up of  
t h e s e  m a s s e s  of  c o r p u s c l e s .  However  ; I have  n o t e d  
t h a t  i n  t h o s e  a r t e r i e s  which show a c o n t i n u o u s  
s t r e a m  o f  c y l i n d e r s  i n  t h e i r  i n i t i a l  p o r t i o n s  t h e i r  
p e r i p h e r a l  p a r t s  e x h i b i t  a compac t  b l o o d  column.
So,  p e r h a p s ,  t h e  q u e s t i o n  o f  c a p i l l a r y  a t t r a c t i o n  
and t h e  r a t i o  of  t h e  q u a n t i t y  of  f l u i d  t o  t h e  c a l i b r  
o f  t h e  v e s s e l  o u g h t  t o  be t a k e n  i n t o  a c c o u n t .
A p u l s a t o r y  a dva nce  o f  t h e s e  c y l i n d e r s  
i n  t h e  a r t e r i e s  i s  n o t  o f t e n  n o t e d :  t h i s  was ob-
s . e rved  i n  C a s e s  I and I I I ;  i n  a d d i t i o n ,  a rhy thm­
i c a l  a l t e r n a t i o n  of  t h i s  p u l s a t i o n  was o b s e r v e d  
( v i d e  S e c t i o n  I I ) .  T h i s  phenomenon i s  o f  i n t e r e s t  
and ,  so f a r  as I c a n  f i n d ,  has  n o t  been  p r e v i o u s l y  
commented  on i n  c a s e s  o f  t h i s  k i nd .  P h y s i o l o g i c a l  — 
l y ,  r h y t h m i c a l  a l t e r n a t i o n  o f  t h e  v e n o u s  p u l s e  upon 
t h e  d i s c  h a s  b e e n  o b s e r v e d  (Wadswor th  and Putnam).
(  8 8 . )
t h e  c y c l e  o f  s t r o n g e r  and weake r  p e r i o d s  i n  t h e  
p u l s e ,  c o r r e s p o n d i n g  t o  a b o u t  f i v e  r e s p i r a t o r y  
movemen t s .  T h i s  p e r i o d i c  p u l s e  must  o r i g i n a t e  
f rom c a u s e s  i n d e p e n d e n t  o f  t h e  eye and r e c a l l s  
t h o s e  c h a n g e s  i n  a r t e r i a l  t e n s i o n ,  o p t e d  by 
T r a u b e ,  Her  i n g ,  Meyer  and o t h e r s .  I t  may r e s u l t  
e i t h e r  f rom some r h y t h m i c  a l t e r n a t i o n  i n  t h e  b l o o d  
p r e s s u r e  ( T r a u b e - H e r i n g w a v e s )  or  f rom r h y t h m i c a l  
movement s  o f  t h e  a r t e r i e s ,  as  o b s e n v e d ^ a x p e r i m e n t ­
a l l y ,  i n  t h e  e a r s  of  r a b b i t s ,  by S c h i f f ,  In 
C a s e s  I and I I I  i t  was most  e v i d e n t  in t h e  a r t e r i e s  
a t  t h e  commencement  o f  t h e  c l r c u l a t o r y  r e t u r n  when 
t h e  c u r r e n t  was a p p e a r i n g  as  b r oke n  c y l i n d e r s  b u t  
n o t  s h owi ng  a c o n t i n u o u s  c i r c u l a t i o n .  Under  t h e s e  
c i r c u m s t a n c e s ,  t h e  o p p o r t u n i t y  f o r  i t s  a c c u r a t e  
o b s e r v a n c e  was g r e a t  a nd ,  c o n s i d e r i n g  t h e  a l m o s t  
c o m p l e t e  s u s p e n s i o n  of  t h e  i n f l u e n c e  of  t h e  g e n e r a l  
b l o o d  p r e s s u r e  i n  t h e s e  a r t e r i e s ,  ou r  o b s e r v a t i o n s  
seem t o  f a v o u r  t h e  t h e o r y  t h a t  t h e y  may be ,  i n  p a r t  
a t  l e a s t ,  d e p e n d e n t  on some r h y t h m i c a l  movement  of  
t h e  a r t e r i e s  t h e m s e l v e s .  The s u b j e c t  i s  wor t hy  
o f  f u r t h e r  s t u d y  and t h e s e  c a s e s  of  o b s t r u c t i o n  
a p p e a r  t o  o f f e r  f a c i l i t i e s  f o r  t h i s .
The t i m e  o f  o n s e t  of  t h e  r e t i n a l  oedema 
i s  ve ry  v a r i a b l e .  Schnabel and Fischer have seen i t  two
(  89 . )
h o u r s , '  and M i t t e n d o r f  t h r e e  hours . ,  a f t e r  t h e  ob­
s t r u c t i o n .  As u s u a l l y  s t a t e d ,  i t  may come on i n  
a few h o u r s  b u t  o c c a s i o n a l l y . no t  f o r  some da ys  
( G o w e r s ) ê I n  t h e  c l a s s i c a l  c a s e  of  von G r a e f e '  
t h e  o p a c i t y  d i d  n o t  come on u n t i l  t h e  e i g h t h  day.
I n  Ca s e  I ,  i t  was n o t e d  f o r t y  m i n u t e s  a f t e r  t h e  
o n s e t ; -  i n  Case  I I  i t  was p r e s e n t  a t  t h e  f i r s t  ex­
a m i n a t i o n  -  f i f t e e n  h o u r s  a f t e r  t h e  o n s e t ;  In 
Ca s e  I I I  i t  was n o t e d  t w e n t y - f i v e  m i n u t e s  a f t e r  t h e  
o n s e t ; - and i n  Case  IV i t  was p r e s e n t  a t  t h e  f i r s t  
e x a m i n a t i o n - -  made f o u r  h o u r s  a f t e r  t h e  o n s e t .
The d i s t r i b u t i o n  o f  t h e  oedema i s  a n a t o m i c a l ,  b e i n g  
d e p e n d e n t  on t h e  t h i c k n e s s  Of t h e  r e t i n a ,  and he nc e  
mo-st mar ke d  a r o u n d  t h e  p a p i l l a  and a t  t h e  p o s t e r i o r  
p o l e  o f  t h e  eye .
H a e m o r r h a g e s  s ome t i me s  a p p e a r  c o - i n c i d e n t  
l y  w i t h  t h e  i n c r e a s e  i n  c i r c u l a t i o n  and e n l a r g e m e n t  
o f  t h e  c a l i b r e  of  t h e  v e s s e l s .  The h a e m o r r h a g e s  
o c c u r  i n  t h e  v i c i n i t y  p f  t h e  d i s c  and i n  t h e  m a c u l a r  
r e g i o n ,  a n d ^ a s  a r u l e  , a p p e a r  f rom t h r e e  t o  f i v e  
d a y s  a f t e r  t h e  o n s e t  o f  t h e  a f f e c t i o n  ( Haab)* They 
we r e  s e e n  i n  two of  o u r  c a s e s  ( I I I  and IV) ,  I n  
Case  I I I ,  two h o u r s  a f t e r  t h e  o n s e t ,  a s m a l l  ha emor r  
h a g e  a p p e a r e d  j u s t  o u t s i d e  t h e  s u p e r i o r  b o r d e r  pf
(  90.  )
t h e  d i s e ; -  Twa d a y s  l a t e r  a n o t h e r  s m a l l  h a e m o r r h a g e  
was s e e n  a t  t h e  o u t e r  s i d e  of  t h e  d i s c  and s i x  da ys  
a f t e r  t h e  ons e t i ;  a t h i r d  h a e m o r r h a g e  was n o t e d  i n  
t h e  m a c u l a r  r e g i o n .  I n  Case  IV, a s ma l l  haem orr*. 
h a g e  a p p e a r e d  a t  t h e  u p p e r  b o r d e r  of  t h e  d i s c ,  
d u r i n g  e x a m i n a t i o n ,  f i v e  h o u r s  a f t e r  t h e  onset,*;- 
no o t h e r s  were  o b s e r v e d .  H a e mo r r h a g e s  a r e  n o t  
v e r y  common and F i s c h e r  f ound  them n o t e d  o n l y  
f o r t y - s e v e n  t i m e s  i n  one h u nd r e d  and f i f t y  f i v e  
r e p o r t e d  c a s e s .  To e x p l a i n  t h e i r  i n f r e q u e n c y ,  t h e  
i n t r a - o c u l a r  p r e s s u r e ,  may be (among o t h e r s )  a con ­
t r i b u t i n g  f a c t o r  ( We l ch ) .
The r e d  s p o t  on t h e  mac u l a  ha s  been  r e ­
g a r d e d  by F u c h s ,  i n  some c a s e s ,  as a h a e m o r r h a g e  
and he s t a t e s  t h a t  he h a s  r e p e a t e d l y  c o n v i n c e d  
h i m s e l f  o f  t h i s .  G r a e f e ’ s e x p l a n a t i o n  o f  t h e  
c h e r r y —r e d  s p o t  was t o  a s c r i b e  i t  t o  t h e  c o n t r a s t  
b e t w e e n  t h e  w h i t e  o p a c i t y  of  t h e  r e t i n a  s u r r o u n d i n g  
t h e  m a c u l a  and t h e  r e d  c h o r i o i d  s h i n i n g  t h r o u g h  a t  
t h i s ,  t h e  t h i n n e s t  p a r t  of  t h e  r e t i n a .  B l e s s i g  
r e g a r d e d  i t  a s  a h a e m o r r h a g e  i n  t h e  r e t i n a  and 
S t e f  f a n  as  a h a e m o r r h a g e  s i t u a t e d ,  b e h i n d  t h e  mac u l a  
i n  t h e  c h o r i o i d ,  N e t t l e s h i p  c o n s i d e r e d  i t  as  due 
t o  a c i r c u m s c r i b e d  c e n t r a l - c h o r i o —r e t i n i t i s *
(  91.)
F i s c h e r  e x p l a i n s  i t  as  b e i n g  m e r e l y  t h e  p i g m e n t  o f  
t h e  r e t i n a  i t s e l f .  E l s c h n i g  t h i n k s  t h a t  b o t h  t h e  
r e t i n a  and t h e  c h o r i o l d  t a k e  p a r t  i n  i t s  p r o d u c t i o n .  
The c o n s e n s u s  of  o p i n i o n  seems t o  be t h a t  t h e  p r o ­
d u c t i o n  o f  t h e  c h e r r y - r e d  s p o t  i s  e s s e n t i a l l y  a 
c o n t r a s t  e f f e c t  t h e  oedema of  t h e  i n n e r  l a y e r s  of  
t h e  r e t i n a  s t o p p i n g  s h o r t  of  t h e  f o v e a  c e n t r a l i s '  
( wh e r e  t h e s e  l a y e r s  a r e  a b s e n t )  and l e a v i n g  t h i s  
p a r t  a b r i g h t  r e d  c o l o u r ;  t h i s  e f f e c t  may be 
h e i g h t e n e d  by a h y p e r a e m i a  of  t h e  c h o r i o i d  due t o  
an i n c r e a s e d  c i r c u l a t i o n  i n  t h e  c i l i a r y  a r t e r i e s ,  
c o n s e q u e n t  on t h e  o b s t r u c t i o n  of  t h e  c e n t r a l  a r t e r y .  
From o b s e r v a t i o n s  on i t s  d e v e l o p me n t  apd a p p e a r ^  
a n c e  i n  o u r  c a s e s  t h i s  v i ew seems t h e  most  l i k e l y  
one  -  as. i t s  r e g u l a r  and o f t t i m e s  g e o m e t r i c  d i s ­
p o s i t i o n  i s  c e r t a i n l y  n o t  c o n s o n a n t  w i t h  t h e  i d e a  
t h a t  i t  i s  e i t h e r  a h a e mo r r h a g e  o r  a c h o r i o - r e t i n i t i ^
One of  ou r  c a s e s  (Case  I I ) was c o m p l i ­
c a t e d  by t h e  p r e s e n c e  of  a c i l i o —r e t i n a l  a r t e r y .
The f r e q u e n c y  o f  t h i s  i n  n o r ma l  e y e s ,  a c c o r d i n g  t o  
E l s c h n i g ,  who e x a mi n e d  one  h u n d r e d  and. s e v e n t y  
p e r s o n s  i s  s e v e n  p e r  c e n t .  These  a r t e r i e s  a r e  
d e r i v e d  f r o m  t h e  s c l e r a l  v e s s e l s  ( t h e  c i r c l e  of  
Z i nn )  and h a v e  no c o r r e s p o n d i n g  v e i n s ,  ' h a q u e u r
(  SE. )
c o l l e c t e d  s i x t e e n  c a s e s  o f  o b s t r u c t i o n  o f  t h e  
c e n t r a l  a r t e r y  o f  t h e  r e t i n a ^ c o m p l l c & t e d  by t h e  
p r e s e n c e  o f  o i l i o - r e t i n a i  a r t e r i e s ; -  t h e  v i s u a l  
f i e l d s  o f  t h e s e  e y e s  were s m a l l ,  o v a l ,  t r i a n g u l a r ,  
o r  o b l o n g ,  and e x t e n d e d  f rom t e n  to t w e n t y  d e g r e e s  
i n  t h e i r  h o r i z o n t a l  d i a m e t e r s .  In Case I I ,  t h e  
p e r i m e t e r  c h a r t ,  t a k e n  t h r e e  weeks a f t e r  t h e  ob­
s t r u c t i o n ^  shows a h o r i z o n t a l  d i a m e t e r  of  f u l l y  
f i f t e e n  d e g r e e s :  t h e  c h a r t  t a k e n  one y e a r  l a t e r
shows  a s l i g h t  i n c r e a s e  t o  t w e n t y  d e g r e e s  and a 
s m a l l  a r e a  o f  r e l a t i v e  s co t o ma  s u r r o u n d i n g  i t .
As t o  t h e  l a r g e  and d e b a t a b l e  q u e s t i o n  
o f  t h e  e s t a b l i s h m e n t  o f  a n a s t o m o s i s  In  t h e s e  c a s e s ;  
c l i n i c a l  e x a m i n a t i o n  i s  o f  l i t t l e  a s s i s t a n c e .  Amid 
t h e  g r e a t  r e t i n a l  c h a n g e s  t h a t  e ns ue  a f t e r  o b s t r u c t ­
i o n ,  d e c i s i v e  I n f o r m a t i o n  on t h e  e n l a r g e m e n t  of  
v e s s e l s  o r  on t h e  a p p e a r a n c e  o f  new o n e s ,  c o u l d  
h a r d l y  be  e x p e c t e d :  a g a i n s t  t h e  a t r o p h i c  r e t i n a
mere  a r t e r i a l  t w i g s  a r e  s e e n  w i t h  s t a r t L i n g  d i s t i n c t ­
n e s s  and on t h e  p a l l i d  d i s c  l i t t l e  v e s s e l s ^  e r s t w h i l e  
i n v i s i b l e ,  now make a n o t a b l e  a p p e a r a n c e .  However ,  
t h e r e  i s  no d o u b t  t h a t  t h e  t e r m i n a l  b r a n c h e s  of  
a r t e r i e s  o f t e n  a p p e a r  a l m o s t  normal  w h i l s t  t h e i r  
i n i t i a l  s t e m s  a r e  mere  r e d  t h r e a d s  upon t h e  d i s c ; -
(  9 3 . )
i f  t h i s  be due  t o  t h e  e s t a b l i s h m e n t  of  a c o l l a t e r a l  
c i r c u l a t i o n  we h a v e ,  a s  y e t ,  no a n a t o m i c a l  knowl e dge  
o f  any  s u c h  c o n n e c t i o n  — b e c a u s e  t h e  c h i e f  a n a s t om ­
o t i c  c o m m u n i c a t i o n s  b e t w e e n  t h e  c i l i a r y  and t h e  
r e t i n a l  v e s s e l s  t a k e  p l a c e  among t h e  v e s s e l s  of  t h e  
o p t i c  d i s c ;  b u t  t h e  a p p e a r a n c e s  n o t e d /  would r e ­
q u i r e  ( i f  a n a s t o m o t i c )  c o m m u n i c a t i o n s ,  n o t  a t  ; t h e  
d i s c  b u t  t o w a r d s  t h e  p e r i p h e r y ,
CONCLUSION,
I n  t h i s  d i s s e r t a t i o n  I have  d e a l t  w i t h  a 
s u b j e c t  o f  g e n e r a l  m e d i c a l ,  as  we l j  as  s p e c i a l  
o p h t h a l m o l o g i e s ! ,  i n t e r e s t .  I t s  p r o b l e m s  a r e  
t h e  p r o b l e m s  o f  M e d i c i n e  and t h e i r  s o l u t i o n ,  i t s  
s o l u t i o n .  And,  f i n a l l y ,  I c l a i m  t h a t  s u f f i c i e n t  
e v i d e n c e  h a s  been  adduc ed  on t h e  e t i o l o g y  of  t h i s  
s u b j e c t  t o  w a r r a n t  t h e  d i s c o n t i n u a n c e  of  t h e  i n ­
d i s c r i m i n a t e  d i a g n o s i s  of  ’ e m b o l i s m ’ and ,  w h i l s t  
a w a i t i n g  f u r t h e r  k n o w l e d g e ,  to r e p l a c e  t h i s  t e rm 
by t h e  l e s s  d e f i n i t e  b u t  n o n - c o m m i t t a l  d i a g n o s i s  
o f  " O b s t r u c t i o n  o f  t h e  C e n t r a l  A r t e r y  o f , t h e  R e t i n a .
( 94. )
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